HP 3245A Universal Source

Microfiche Part Number: 03245-99002

HP 3245A

Printed in U.S.A.

Command
Reference
Manual
03245-99002
ﬂ] HEWLETT
73 BACKARD
Copyright © Hewlett-Packard Company, 1988
; Manual Part Number: 03245-90002 Printed: SEPTEMBER 1988 Edition 1

EQ988



Printing History

The Printing History shown below lists the printing dates of all Editions and Updates created for this manual.
The Edition number changes as the manual undergoes subsequent revisions. Editions are numbered sequentially
starting with Edition 1.

Updates, which are issued between Editions, contain individual replacement pages which the customer uses to
update the current Edition of the manual. Updates are numbered sequentialiy starting with Update |. When a
new Edition is created, all Updates associated with the previous Edition are merged into the manual. Fach new
Edition or Update also includes a revised copy of this printing history page.

Many product updates and revisions do not require manual changes and, conversely, manual corrections may be

done without accompanying product changes. Therefore, do not expect a one-<to-one correspondence between
product updates and manual updates.

Edition 1 (Part Number 03245-90002) .... SEPTEMBER 1988

RESTRICTED RIGHTS LEGEND
Use, duplication, or disclosure by the Government is subject to
restrictions as set forth in subdivision (b){(3)(ii) of the Rights

in Technical Data and Computer Software clause at 52.227-7013.

Hewlett-Packard Company
3000 Hanover Street, Palo Alto, California 94304

id



HEWLETT

PACKARD

Herstelierhescheinigung

Hiermit wird bescheinigt, dag das Ger8t/System HP 3245A
in Ubereinstimmung mit den Bestimmungen von Postverfiigung 1046/84 funkentst&rt ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerdtes/Systems angezetgt und
die Berechtigung zur Uberpritfung der Serie auf Einhaltung der Bestimmungen eingerdumt.

Zusatzinformation fur Mel- und Testgerdte

Werden Mefg- und Testgerdte mit ungeschirmten Kabeln und/oder in offenen Megaufbauten
verwendet, so ist vom Betreiber sicherzustellen, dafg die Funk-EntstSrbestimmungen unter
Betriebsbedingungen an seiner Grundstiicksgrenze eingehalten werden,

Manufacturer's declaration

This is to certify that the equipment HP 3245A

is in aceordance with the Radio Interference Requirements of Directive FTZ 1046/84. The Ger-
man Bundespost was notified that this equipment was put into circulation, the right to check
the series for compliance with the requirements was granted.

Additional information for Test- and Measurement Equipment

If Test- and Measurement Equipment is operated with unscreened cables and/or used for
measurements on open set-ups, the user has to assure that under operating conditions the Radio
Interference Limits are still met at the border of his premises.

NOTICE
The information contained in this document is subject to change without notice.

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, IN-
CLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. Hewlett-Packard shall not be liable for errors contained herein or for incidental
or consequential damages in connection with the furnishing, performance or use of this material.

Hewlett-Packard assumes no responsibility for the use or reliability of its software on equipment that is not furnished
by Hewlett-Packard.

This document contains proprietary information which is protected by copyright. All rights are reserved. No part of
this document may be photocopied, reproduced or translated to another language without the prior written consent
of Hewlett-Packard Company.
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PACKARD
CERTIFICATION

Hexwlett-Packard Company certifies that this product met its published specifications at the time of shipment from the factory.
Hewlett-Packard further certifies that its calibration measurements are traceable to the National Institute of Standards and
Technologies, to the extent allowed by the the Institute’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in materials and workmanship for a period
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option,
either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However,
Buyer shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Duration and conditions of warranty for this instrument may be superceded when the instrument is integrated
into (becomes a part of) other -hp- instrument products.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will ex-
ecute its programming instructions when properly installed on that instrument. Hewlett-Packard does not war-
rant that the operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmen-
tal specifications for the product, or improper site preparation or maintenance,

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPGSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard
products.

For any assistance, contact your nearest Hewleti-Packard Sales and Service Office. Addresses are provided at
the back of this manual.




Table of Contenis

Chapter 1 - General Information

Manual Contents . . . . . e e e e e e e e e e e -1
Command Reference Page Description, . . . . . . .0 it i e et et e e et et e e s i-1
Alphabetical Command SUMMAary . . . . . . o v it e e e e e e e e i-4
Functional Command SUMIMATY . . . . . . . 0. 0 e e e e e e e i-i0
Frror Messages . . . o e e e e e e e e e e e i-17

Chapter 2 - Commands

vif






Contents

Chapter 1
General Information

Manual Contents . . . . .. . e e e e e 1-1
Command Reference Page DesCription . . . . . o o i it e e e e e e B-1
Alphabetical Command SuUmmary . . . o o e e 1-4
Functional Command Summary. . . . . . . 0 i e e e 1-10

Error Messages






| Chapter 1
eneral Iinformation

Manual Contenis

The HP 3245A Command Reference Manual contains an alphabetical description
of the HP 3245A Universal Source command set, including HP 3245A commands
and HP-1B commands, and lists error messages which apply to the instrument.
This manual has two chapters. An overview of the chapters follows.

Chapter 1 - General Information

This chapter includes a functional command summary, an alphabetical command
summary, and a list of error messages for the HP 3245A command set. It also
describes the command reference page format,

Chapter 2 - Commands

This chapter contains an alphabetical description of all HP 3245A commands
and the seven HP-IB commands which apply to the instrument. Each command
entry describes the command, shows syntax and parameters, and provides an ex-
ample program or program segment.

Command Reference Page Description

As shown in Figure -1, a command reference page includes the command
keyword, command description, command syntax and parameters, remarks, and
programming example(s). A description of each item follows.

Command Keyword

The command keyword listing shows the command and the associated query
command (if any), such as DUTY/DUTY?. If there are two acceptable spellings
for the keyword, the second spelling is included in parentheses, such as DISP
{DSP), where D8P is the alternate form of DiSP.

Command DPescription

The command description (title) is shown in bold. When the description is for a
command and associated query command, the title refers to both commands.
For example, in the BUTY/DUTY? description, Sei/Read Duty Cycle means that
the DUTY command sets the duty cycle, while the DUTY? command reads the
duty cycle.

Syntax

Shows the command keyword and applicable parameter(s) (Some commands have
no parameters) Parameters are shown in italics with optional parameters
enclosed in square brackets {({1. For example, APPLY WFVY pp  amplitude Lar-
ray _name] has required parameter pp__amplitude and optional parameter
array__name,

General Information
1-1
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Parameters

Describes parameter choices and ranges and includes power-on and default value
(if any) for each parameter. The default value is used when a value is not
specified for an optional parameter.

Remarks

Includes special information about the command and shows data returned (if
anv) by the query command. For example, DUTY? is the associated query com-
mand for the BUTY command.

Examples

The example section shows typical BASIC language programs or statements for
an HP 3245A at address 709, The example program syntax is applicable to HP
9000 Series 206/300 controllers. The name in parentheses (if any) refers to the
file name on the 3.5 inch or 525 inch example program disc.

For example, in the title Example: Setting Duty Cycle {DUTY), the program list-
ing is stored on the Example Programs disc titled "Example Programs - Command
Reference" under file name DUTY. To run this program, load the appropriate
disc in your controller, type LOAD "DUTY", and press the RUN key.
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Command Keyword

Lists command kevword. COMMAND/COMMAND?
refers to command and associated query
command.,  COMMAND (COMMAND) means beth
keyword spellings are acceptable.

DUTY/DUTY?

Description

\

Command Description

Includes command titie (in bold) plus
summary description.

Syntax

\

Parameters

Syntax

Shows command format and parameters.
Parameters are shown in italics with
optional parameters enclosed in square
brackets ([]).

% _duty

Remarks

/|

Parameters

pescribes parameter choices and ranges.
Inciudes power-on and default value (if any)
for each parametrer. The default value is
used when a value iz not specified for am
optional parameter.

SO\

/|

Remarks

Includes special information about the
cormand and ghows data returned (1f any)
by the query command.

Examples

Shows typical BASIC language programs or
statements for an HP 32434 at address 709.
fFxample program syntax is applicable to HP
9000 Series 200/300 controllers. The name
in parentheses (if any) refers to the file
name on the 3.5 inch or 53.25%5 inch example
program disc.

Example

Set/Read Duty Cycle. DUTY sets the duty ovele for ramp and square wasve oute
put waveforms. DUTY? retfurns the duty cyele on the USE channel

DUTY % _duty
DUTY?

Duty cvele berween 5% and 95%, Power-on % duity = 50%,

DUTY Vaiid for Waveforms up lo 100 kHz

At power-on, the duty cvele for ramp and square waveforms is 50%, The duty
evele can be varied from 5% ro 98% For Frogquencies up to 100 kMz, Tor square
waveforms above 100 kHz, an ervor is generated if the duty cyele i set 1o o
value other than S0% (BUTY 50

Momentary breguiariies in the Dulput Wavelorm

Repeated specification of the same duty ovele (g, BUTY 15BUTY 15) will
cause momentary {approximately 120 msec) irregularities in the waveform be-
canse the waveform is refonded with a new dufy cyele on each execution.

Query Command (DUTY?)

The DUTY? caommand returns the current doty cvcle on the USE channe! {chan-
nel A or Bl

Related Commands
APPLY RPV, APPLY SQV. FREQ, USE
Example: Setting Duty Cycle (DUTY)

This progrom owftpits a 5 Yac PP S kHz, 25% duty eyvcle square waveform from
channel A

14 tfite DUTY
F{

3G CLEAR 709 tClear #P 32454

(34 DUTPUT 7OS;MRSTY TReset %P 32454

0 QUTPUT 709;9SCRATCHN iClegr HP 32454 memory
60 i

g CUTPUT 709;RUSE O
au UTPUT 709;=DUTY 25%

fuse channci A
iSet 25X duty cycle

a0 OUTPUT 709;"FRES 53" iSet froguency to 5 kHz
106 OUTPUT FG9;"APPLY SQV 5 iDurput sq wave a 5 Vac PP
110 END

Figure 1-1. Command Reference Page Descriplion




Alphabetical Command Summary
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Table 1-1 is an alphabetical listing of HP 3245A and applicable HP-1B commands.
In Table I-1, a "Y" in the Menu column means that the command isa Menu
command: a "Y" in the Keys column means that the command may be entered
from the front panel; and a "Y" in the Rem column means that the command
may be executed from the front panel when the HP 3245A is in remote.

Tabie 1-1. HP 3245A Alphabetical Command Summary

Command Title MenulKeys|Rem
.A.-
ABORT Abort Subroutine Y N W
ABORT (IfC) Clear HP-IB Interface (HP-1IB) H} N N
ABS Absotute Value N N N
ADDR? Same as ADDRESS? N ¥ Y
ADDRESS Set HP-1B Address Y N N
ADDRESS? Read HP-1B address Y Y Y
AND Logical AND K N N
APPLY? Output Function Query ¥ N Y
APPLY ACH Apply Current Sine Wave Y Y N
APPLY ALV Apply Voltage Sine Wave Y ¥ N
APPLY BCI Apply DC Current A Y N
APPLY DCMEMI | Apply Triggered OCI Y Y N
APPLY DCMEMY Apply Triggered DOV Y Y N
APPLY DCV Apply DC Voltage ¥ Y N
APPLY RPI Apply Current Ramp Wave Y Y N
APPLY RPV Apply Voltage Ramp Wave ¥ Y N
APPLY $QI Apply Current Square Wave ¥ Y o
APPLY sQVv Apply Voltage Sguare Wave Y Y N
APPLY WFI Apply Current Arbitrary Wave Y Y N
APPLY WFV Apply Voltage Arbitrary Wave Y Y ]
ARANGE Set Autorange Y Y W
ARARGE? Read Autorahge ¥ N
ATHN Arctangent
.B..

BEEP Beep Y N ¥
BINAND Binary AND N N n
BINCHP Binary Complement N N M
BINECR Binary Exciusive-OR ] N N
BINIOR Binary Inclusive-OR # N M
BIT Read Bit Vatue N N N
BLOCKCUT Block Cutput Mode ¥ N N




Table 1-1. HP 3245A Command Summary {coni’d}

Command Title MenuiKeysiRem
...C‘.‘
CAL Channel Calibration ¥ [ ]
CALEN? Read CAL Jumper Setting Y ] Y
CALL Call Subroutine Y [} ¥
CALNUM? Calibration Number Guery Y M Y
CALSTR Store Calibration Data M M H}
CALSTR? Read Calibration Data Y N Y
CAT Catalog Y N Y
CLEAR #P-1B Device Clear (HP-IB) K N N
CLR Device Clear Y Y #
CLRGUT Clear Cutput Buffer Y N N
COMPRESS Compress Subroutine ¥ N Hj
CONT Continue Subroutine Y N N
cos Cosine [ N i
CRESET Channel Reset Y B #
CTYPE Channel Type Query N M ]
CTYPE? Channel Type Query Y N Y
...D...
DCOFF Set DC Offset Voltage Y Y N
DCOFF? Read DL Qffset Voltage Y Y Y
DCRES Set DC Resciution Y Y o
DCRES? Read DL Resolution Y Y Y
DEFKEY befine Key [ Y 4
DEFKEY? Read befined Key N Y Y
DELAY Set Output Delay Y Y N
DELAY? Read Output Delay Y Y Y
DELSUB pelete Subroutine Y N N
DEMO Bemonstration Waveforms Y N N
DIM Dimension REAL array N Y H
plgp Enable Front Panel Display N R N
DIsSP? Read Front Panel Display N K N
DIV Bivision N N N
DRIVETBO Set Trigger Bus 0 Source Y Y N
DRIVETBO? Read Trigger Bus 0 Source Y Y Y
DRIVETBI Set Trigger Bus 1 Source Y Y N
BRIVETB1? Read Trigger Bus 1 Source Y Y Y
DSP Same as DISP N N N
DTEST bata Test Y N N
DTST Same- as DYEST Y N N
ouTY Set Duty Cyctle ¥ Y N
puTY? Read Duty Cycle Y Y ¥

General Information
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Table 1-1. HP 3245A Command Summary {cont’d)

Command Title Menu|Keys|Rem
..E.
ECHO Echo N N N
EKD End N N I
END IFf End of IF...END IF Loop N ) N
END WHiLE End of WHILE..END WHILE Ltoop N N N
ERR? Error Query N N N
ERRSTR? Error String Query Y Y Y
EXOR Exciusive-OR N N W
EXP Exponent N N N
..F...
FASTAMP Fast Ampl/Offset Changes Y N N
FASTFREQ Fast Frequency Changes Y N B
FETCH Fetech Value L N N
FILL Fill Array N K N
FILLAC Fillt Array W/§ine Wave N N N
FILLBIN Fitl Array W/Binary N N N
FILLRP Fill Array W/Ramp Wave N N N
FILEWE Fili Array W/Arb Wave ] N N
FOR..NEXT For-Next Loop M N N
FREQ Set Qutput Freguency Y ¥ N
FREQ? Read Qutput Frequency Y Y Y
FTEST Fixtured self-Test Y N N
FT8T7 Same as FTEST Y N [
.‘H..
HELP HELP Function Y Y Y
..i_.
107 Model Number Query Y N ¥
1DN? ldentity Query Y [ Y
IF.,END IF 1f-End If Branching E N N
IMP Set Qutput Impedsnce Y Y N
IMP? Read Output Impedance ¥ Y Y
INBUF Enable/Disable Input Buffer Y N N
INTEGER Dim INTEGER Array/Variable N M




Table $-1. HP 3245A Command Summary (cont’d}

Command Title Menu|KeysiRem
-.L-.
LCL Same as LOCAL N N N
LET LET Assignment 1 N N
LGT Logarithm N N N
LIsT List Subroutine Y N Y
LOCAL Go to Local Y Y ki
LOCAL (GTL) Go to Local (HP-IB) N N N
LOCAL LOCKQUT| Local Lockout (HP-IB} L H N
LOCK Lock Front Panel Keyboard N N N
LOG Natural Logarithm 1 N N
-.M....
ME# Memory Mode N N N
MEMAVAIL? Memory Avaiiable Query Y N Y
MOD Module N N N
MON Monitor Conditions Y N Y
..N..
NOT inclusive-NOT N N N
....0..
CFORMAT Qutput Format Y N N
R Inclusive-OR N L N
CUTBUF Qutput Buffer Y N H
cuUTPUT? Qutput Vatue Query Y N Y
..P...
PANG Set Phase Angle Y Y N
PANG? Read Phase Angtle Y Y Y
PAUSE Pause Subroutine ¥ N N
PAUSED? Pause Query Y N ¥
PHSYNC Synchronized Output Hode Y Y N
PONSRG Power-0On SRE Y N N
..R..
RANGE Set Qutput Range ¥ Y N
RANGE? Read Output Range Y Y Y
READBY? Ready Query Y N Y
REAL Dim REAL Array/Variable N N N
REFIN set Ref Frequency Input ¥ Y N
REFIN? Read Ref frequency Input Y Y Y

General Information
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Table 1-1. HP 3245A Command Summary {(cont’d)

Command Title ¥enuiKeys]|Rem
--R (conttd) --
REFOUY Set Ref freguency Qutput Y Y H
REFQUT? Read Ref Frequency Output Y Y ¥
REMOTE Set REN Line TRUE (HP-1B) H N N
RESET Reset Instrument/Channel Y Y N
RETURN Return to Caller N N N
REV? Revision Query Y N Y
RMT Remote Y N M
ROTATE Rotate Bits N N N
RAs $et Service Request Enable Y N N
RQS? Read Service Reguest Enable ¥ N Y
RST Same as RESET N Y N
RSTATE Recall Stored State Y Y N
RSTATEA Recall Channel A State Y H N
RSTATES Recall Channel B State Y Y N
RUK Run Subroutine ¥ ] N
RUKNING? Running @uery Y N Y
..S..
SCRATCH belete All Y Y N
SECURE Calibration Security Y H N
SER? Serial Number Query Y H ¥
SET Send HP 3245A State ¥ H N
SET? Read HP 3245A $tate Y ] N
SET TIME Set Time Y ] N
SHIFT Shift Bits H] N N
SIK $ine Hl N N
SIZE? Size Query Y N Y
SPOLL Serial Poll (HP-IB) N N N
SQR Square Root # W i
SRQ Programmed Service Request Y N ¥
SSTATE Store HP 3245A State Y Y N
SSTATEA Store Channef A State Y W N
SSTATEB Store Channet B State ¥ N N
STA? Status Word Query ¥ N Y
STB? Status Byte Query ¥ N ¥
STEP Single Step Subroutine A\ N N
STOREATOB Copy Channel A State Y N N
STOREBTOA Copy Channel B State Y N N
SUB fegin Subroutine N N N
SUBEND £nd Subroutine N M N
SYNCOUT Set Sync Out Y Y N
SYNCOUT? Read Sync Out Y Y Y




Table 1-1. HP 32454 Command Summary {cont'd)

Command Title MenuiKeysiRem
.“{.-
TBG? Trigger Bus 0 Query Y N ¥
TB17? Trigger Bus t Query Y N Y
TERM Set Cutput Terminal ¥ Y N
TERM? Read Ouiput Terminal Y Y Y
TEST Confidence Test Y ¥ N
TIME Read Time Y N Y
TRG Pulse Trigger Bus ¥ N N
TRIGFREQ Triggered Frequency Mode ¥ N N
TRIGGER Group Execute Trigger (HP-1B) N N N
TRIGIN Set Trigger Input Source Y Y N
TRIGIN? Read Trigger Input Source Y Y Y
TRIGMODE Set Trigger Mode Y Y N
TRIGMODE? Read Trigger Mode Y Y Y
TRIGOUT £nable Trigger Output Y Y i
TRIGOUT? Read Trigger Output Y Y ¥
TST Same as TEST Y Y Hl
-.U-.
UsE Set Use Channel
USE? Read Hse Channel Y N ¥
-.V-.
VREAD Read Variable/Array N ] N
..u_.
WATT Wait Y N Y
WAITFOR Wait For Event
WHILE While-End While Loop N

General Information
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Functional Command Summary
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Figure 1-2 summarizes HP 3245A command functions divided into four func-
tional categories: OQutputs/Waveforms; Instrument Functions; Arrays/Subroutines;
and Input/Output Operations. A functional command summary follows Figure
1-2. In the summary, a "(7)" symbol indicates the command has an associated
gquery command. For example, the ARANGE (7) entry means that ARANGE sets
autorange mode, while ARANGE? reads the auvtorange mode.
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COMMAND FUNCTIONS

CUTPUTS/WAVEFORMS

BT Qutput Gen

AT Waveform Gen

INSTRUMENT FUNCTIONS

Front Panel

Queries

Timing

DC Qutput Para

Triggering

AC Waveform Para

States

Memory

Test/Calib

ARRAYS/SUBROUT INES

Math

Arrays

Subroutines

i/5 GPERATIONS

Cammunication

HP-1B Commands

|

Buffering

Figure 1-2. HP 3245A Commands by Function

Service Request
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HP 3245A Commands by Function

OUTPUTS/WAVEFORMS

DC Guiput Generation

APPLY? Output Function Query
APPLY DCH Appiy DC Current
APPLY DCMEMI Apply Triggered DCI
APPLY DCMEMV Applty Triggered BCV
APPLY DCV Apply DC Voltage

DC Cutput Parameters

ARANGE (2} Set/Read Autorange

DCRES (7) Set/Read DC Resolution
DELAY (?) Set/Read Output Delay

IMP (2} Set/Read Output Impedance
QUTPUT? Gutput Value Query

RANGE (7) Set/Read Output Range
TERM (?) Set/Read Output Terminal
USE (?) Set/Read Use Channel

AC Wavelorm Parameters

ARANGE (?) Set/Read Autorange

DCOFF (?) Set/Read DC Offset Voltage
DELAY (?) Set/Read Qutput Delay
BUTY () Set/Read Duty Cycle

FREQ (?) Set/Read Output Frequency
4P (?) Set/Read Qutput Impedance
QUTPUT? Sutput VYalue Query

PANG (7) Set/Read Phase Angile
RANGE (7} $Set/Read Output Range
TERM (7) Set/Read Output Terminal
USE (?) Set/Read Use Channel

AC Waveform Generation

APPLY? Sutput Function Query

APPLY ACV Apply Current Sine UWave
APPLY ACV Apply Voltage Sine Wave
APPLY RPI Apply Current Ramp Wave
APPLY RPV Apply Voltage Ramp Wave
APPLY 8Ql Apply Current Square Wave
APPLY sav Apply Voltage Square Wave
APPLY WFI Apply Current Arbitrary Wave
APPLY WFV Apply Voltage Arbitrary Wave
DEMO Demonstration Waveforms
FASTAMP Fast Ampl/0ffset Changes
FASTFREQ Fast Frequency Changes
TRIGFRE® friggered Frequency Mode



Triggering Commands

DRIVETBN (7?7}

PHSYHRC
REFIN (7}
REFOUY (7)
SYNCOUT (2)
TBn?

TRG

TRIGIN (%)

TRIGMODE (%}
TRIGOUT (7)

Set/Read Trigger Bus n Source
synchronized Qutput Mode
Set/Read Ref Frequeney Input
Set/Read Ref Freguency Output
Set/Read Sync Qut Destination
Trigger Bus n Query

Pulse Trigger Bus

Set/Read Trigger input Source
Sét/Read Trigger Mode
Enable/Read Trigger OQutput

INSTRUMENT FUNCTIONS

Front Panel Functions

DEFKEY (?)
pisp (M
MON

Define Key/Read Defined Key
Enable/Read Front Panel Display
Monitor Conditions

General Query Functions

ADDRESS?
CTYPE?
ERR?
ERRSTR?
Ip?

IDN?
MEMAVAIL?
REV?
SER?
S1ZE?
USE?

Read HP-1B Address
Channel fype Query
Error Query

Error String Query
Model Number Query
Identity Query
Memory Available Query
Revision Query
Serial Number Query
Size Query

Read Use Channel

Timing Functions

SET TIME
TIME
WAIT
WAETFCR

Set Time
Read Time
Wait

Wait For Event

Storing/Recalling States

RSTATE
RSTATEA
RSTATEB
SET (7}
SSTATE
SSTATEA
SSTATEB
STOREATOB
STOREBYCA

Recall Stored State
Recatl Channel A State
Recall Channel B State
Send/Read HP 3245A State
Store HP 3245A State
Store Channet A State
Store Channel B State
Copy Channel A State
Copy Channel B State

General Information
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Miemory Management

MEM Set Memory HMode
MEMAVAIL? Query Available Memory
Test/Cailibration
CAL Channel Calibration
CALEN? Read CAL Jumper Setting
CALNUMT Calibration Number Query
CALSTR {?) Store/Read Calibration Dats
DTEST Data Self-Test
FTEST Fixtured Self-Test
SECURE Calibration Security
TEST Confidence Self-fest
ABBAYS/SUBROUTINES

General Purpose Math

* Addition

- Subtractich

* Muttiplication

/ Division

. Exponentiation
ABS Absolute Value
AND Logical AND

ATN Arctangent

BINAKD Binary AND

BINLMP Binary Complement
BINEOR Binary Exclusive-OR
BINIOR Binary Inciusive-OR
B1Y Read Bit Value
cos Cosine

D1V pDivision

EXOR Exclusive-O0R

EXP Exponent

LGT Logarithm

LOG Natural Logarithm
MoB Module

NGT Inctusive-NOT

OR inctusive-OR
ROTATE Rotate Bits

SHIFT shift Bits

SIN Sine

SGR Square Root

General information
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Variable/Array Operations

CAT Catalog Arrays/Subroutines
DIM Dimension REAL Array

FETCH Fetch Value

FILL Fill Array

FILLAC Fitl Array w/Sine Wave
FILLBIN Fitl Array W/Binary

FILLRP Fitl Array w/Ramp Wave
FILLWF Fitl Array w/Arb Wave
INTEGER Dim INTEGER Array/Veriable
LET LET Assignment

MEM Memory Mode

SCRATCH Delete ALl

VREAD Read Variable/Array

Subroutine Commands

ABORT Abort Subroutine

CALL call subroutine

CAT Cataloy Arrays/Subroutines
COMPRESS Compress Subroutine
CONT Eontinue Subroutine
DELSUB Delete Subroutine

END IF End of 1f-End 1f Loop
END WHILE End of While-End While Loop
FOR..NEXT Ffor-Next Loop

[F..EXD IF 1f-End 1f Branching
LIST List Subroutine

PAUSE Pause Subroutine
PAUSED? Pause Query

RETURN Return to Caller

RUN Run Subroutine
RUNNING? Running Guery

SCRATCH Delete ALl

STEP Single Step Subroutine
SUB Begin Subroutine
SUBEND End Subroutine

WHILE While-End While Loop

General information
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INPUT/QUTPUT OFERATIONS

HP-IB Communication

ADDRESS (7} Set/Read HP-1B Address
BEEP Enable Beep Mode

CLR Device Clear

ECHO Echo

LOCAL Go to Local

LOCK tock Front Panel Keyboard
RESET Reset Instr/Channel

REM Remote

TEST tonfidence Self-Test

USE ¢?) Set/Read Use Channel

Input/Cuiput Buffering

BLOCKOUT Block Output Mode

CLROUT Clear ODutput Buffer

END End or Identify

1HBUF Enable/Disable input Buffer
MEM Memory Mode

OFORMAT Qutput Format

OUTBUF Enable Output Buffer

READY? Query Ready Status

VREAD Read Data From Memory

Interrupts/Service Requests

PONSRE Power-on SRQ

RQS (7} Set/Read Service Reguest Enable
SRG Programmed Service Reguest

STA? Status Word Query

STB? Status Byte Guery

HP-IB Commands

ABORT Clear HP-IB Interface
CLEAR bevice Clear/Sel Dev Clear
LOCAL Go to Local

LOCAL LOCKOUT Local Locksout

REMOGTE Set REN Line TRUE

SPOLL Serial Poll

TRIGGER Group Execute Trigger



Error Messages

HP 3245A error messages follow,

HP 3245A Error Messages

No. Message

Syntax Errors

g *NO ERRORY

1 UINCOMPLETE COMMAND®

Z HSYNTAX"

3 TCANNOT RE-TYPE A VARIABLE"®

4 TERROR IN #A BLOCK"

5 TARRAY SIZE OR TYPE MISMATCH"
6 TCOMMAND TOO LONG®

Subroutine Operations

21 "NOT ALLOWED IN SUBY

22 TALLOWED ONLY I[N SUBM
23 YNEXT WITHOUT FOR™

24 "NEXY VARIABLE NOT SAME

AS FOR VARIABLE®

25 WEXPECTED NEXTH®

Meaning

No errors occurred.

Command is missing
ong or more parameters.

Command kevword and/or
parameters are ipcorrect,

Attempt to redefine & REAL
variable as an INTEGER
variable or vice-versa.

The block of data from SET?
has changed cor is no longer
in a form SET can use,.

REAL used, INTEGER expected
or vice-versa.

Command exceeds max imum
number of characters allowe.

Command not allowed in
HP 3245A subroutine.

Command allowed ONLY in
HP 2245A subroutine.

Ne matching FCGR in FOR..
NEXT toop.

FOR..KEXT variables do
not match.

No NEXT statement in a
FOR..NEXT toop.

General Information
1-17



General information
$-18

26

27

28

29

30

“ELSE OR END IF WITHOUY iF"

YEXPECTED END IF"

YEND WHILE WITHOUT WHILE®

EXPECTED END WHILE®

HCONTROL VARIABLE IN USE®

Memory Operalions

41

42

43

HOUT OF MEMORY™

100 MANY NESTED CALLSY

“TOO MANY KESTED STRUCTURESY

Subroutine Execution/Stored Siates

51

52

33

54

55

56

57

58

"SUB WAS DELETED"®

NO ACTIVE sug®

"SUB NOT PAUSED*®

"SUB IS RUNNINGY

HCANNOYT DELSUB AN ACTIVE sug®

NRSTATE"

TSSTATE®

HSUB WAS COMPRESSEDY

No iF statement in
IF..END IF branching

No END 1F statement in
1F..END IF branching.

No WHILE statement in
WHILE. .END WHILE lcop.

No END WHILE statement
in WHILE..END WHILE loop.

Hested loops have same
control variable,

cut of subroutine or
variable space.

Exceeded maximum nhumber
of nested calls,

Exceeded maximum number
of nested subroutines.

A call to deleted sub A
occurs Wwithin running
subroutine B.

Subroutine is not defined
or is paused.

Subroutine is not in
paused state.

Subroutine is running.
Cannot execute command.

Attempt to delete an
active subroutine,

See SSTATE and the state
memory specified is empty.
No state was stored.

Number of state was out of
range. Range for channel A
only is 0 - 13. Range for
channel A and B is 0 -6.

Cannot List a compressed
subroutine.



Ea Command Parameters

61

&2

b4

65

66

67

69

70

"JUT OF RANGEY

TCHANNEL MISSINGY

HUNSUPPORTED COMMANDY

HCOMMAND INCOMPATIBLE

WITH SETUPY

WSUBSCRIPT OUT OF BOUNDS"

HARRAY TOO SMALLY

UMUST BE IN LOCALY

USETTINGS CONFLICT®

General Errors

82

83

“BUSY TOG LONGH

“BP ERROR FROM $LOT™

Sysiem Errors

91

92

93

G4

95

"SYSTEM ERRORY

HBUS ERRORY

HSYSTEM TRAPY

YMATH ERRORY

HEPU EXCEPTECN®

A value outside expected
range was entered.

Command for channel B was
entered without channel B
instalied.

The source channel specified
was not found. May indicate
a hardware error.

Command cannot be executed,
given the present instrument
configuration,

Array subscript out of
expected range (0 to 2047).

Array size too small for all
specified data to be entered
into the array.

when in remote mode, commands
which atter instrument config-
uration cannot be executed.

puty cycle and frequency
setiings are incompatibie.

03245-66501 PC board problem.
(same as error 207).

03245-66501 PC board problem.

03245-6650% PC beoard did not
respond.

Math error such as attempt to
divide by zero.

General Information
1-19



General Information
1-20

Calibration Selup

116

ACAL INPUT OUT OF RANGE™

Channel Errors

161

162

163

164

165

166

UMIN/MAX LIMIT ERRORM

BEXCESSIVE TERMINAL VOLTAGE,

RELAYS OPENM

HENABLE CAL RAM™

MCAL RAM FALLM

NSPURIOUS HW ERROR,

RELAYS OPENY

“ERROR STUCK, CARDH

Self-Test Errors

201

202
203
204
205
206
207
208
209

21

226

229

HPON TEST™

UDTACK FAILM

TCARD 1D FAILM

"CARD BUSY (D7) STUCK HIGH™
TCARD BUSY (D7) STUCK Low“
“BUSY TOO SHORT"

“BLSY TOO LOKG™

“RE-TREG BUSY TIME FAILY
“BP/BUSY STUCK LOW"

WYRIGGER BUS FALLY

HSOURCE SELF TESTY

YREQUIRES CHAN A & BY

Value was out of range or
03245-66501 PC board problem.

Array element out of range.

Refer to HP 3245A Operating
and Programming Manual note
{page 10-9).

J1(81) on 03245-66501 PC
board must be enabled.

Checksum error. Recalibrate
channel .

Reset HP 3245A and continue.

A& channel may be bad. Run
TEST or FYESYT.

03245-66505, 03245-66506,
or cable problem.

03245-66501 problem.
03245-66501 problem.
03245-66501 problem.
03245-66501 problem,
03245-66501 problem,
03245-66501 problem.
03245-66501 problem.
03245-66501 problem.

03245-66501 or 03245-66502
problem. Run FTEST.

03245-66501 problem.

Option G071 required.
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Chapter 2
Commands

Introduction

This chapter contains an alphabetical listing of all HP 3245A commands and the
seven HP-IB commands which apply to the HP 32454,

Command Listing

An alphabetical description of HP 3245A and applicable HP-IB commands
follows.

Commands
2.1



Description

Syntax
Parameters
Remarks

Example

Commands
2.2

Abort Subroutine. Halis execution of any RUN subroutine and returns control
to the controller or to the front panel.

ABORT
None,

CALL Subroutines Cannot Be Aborted

When a subroutine is called (with CALL), input to the HP 3245A from the front
panel or from HP-IB is held of f until the subroutine completes. Thus, a CALL
subroutine cannot be aborted by a subsequent ABORT command. ABORT within
a CALL subroutine is ignored. ABORT executed during (and outside) a CALL
subroutine is held off until the subroutine completes, To abort a CALL sub-
routine, press the front panel Clear key or send an HP-1B Device Clear statement,

ABORT Timeout Error

ABORT halts execution of a RUN subroutine following execution of the current
command. If a subroutine command takes a long time {eg, WAIT 10), ABORT
times out and generates a "DEVICE CLEAR TO STOP" error message.

Do Not Use ABORT inside a Subroutine

ABORT executed within a RUN subroutine suspends subroutine execution and
then generates "ERR 54: SUB IS RUNNING". ABORT executed during (and out-
side} a RUN subroutine aborts the subroutine {and any nested subroutines) at the
end of the currently executing command.

Helated Commands

RUN, SUB, SUBEND
Example: Aborting a Subroutine {(ABORT)

This program executes RUN subroutine SUBABORT. When the program ex-
ecutes, "SUBROUTINE RUNNING" and a number from 0 to 9 are alternately
displayed on the 3245A, To abort this subroutine, place the 3245A in "local" and
execute ABORT from the front panel. You can also abort a subroutine over
HP-IB (output 709;vaBorT"). If aborted from the front panel, the display returns
to the power-on state, If aborted over HP-IB, the display will show either a
number in the count loop or "SUBROUTINE RUNNING", depending on when

the abort occurs.



10
20
36
40
50
60
70
80
90
106
110
120
136
140
1590
160
170

1£ite ABORY
!

CLEAR 709

QUTPUT 70D9;9RSTY

CUTPUT 709;“SCRATCH"

!

OUTPUT 709;"$UB SUBABORT"

QUTPUT 709;" FOR I = 0 TO o

QUTPUT 709;"  DISP 'SUBROUTINE RUNNING'"
QUTPUT 709;%  WAIT 1

QUTPUT 709;" DISP ¥

QUTPUT 709;"  WAIT 1v

OUTPUT 709;"  NEXT I

QUTPUT 709:YSUBENDY

;

OUTPUT 709;"RUN SUBABORT"

END

ABORT (cont)

ICtear HP 3243A
IReset HP 32454
tClear HP 3245A memory

1Begin subroutine
iBegin count loop
IDisp message

Wait one second
irisp count (0 to 9
{Wait one second

| Thecrement count
tEnd subroutine

IRuh subroutine

Commands
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Description

Syntax
Example

Commands
2-4

Clears the HP 3245A interface circuitry and aborts all HP-IB communication.
The 3245A becomes unaddressed, however; it remains in the remote state and no
other instrument configuration is changed.

ABORT

ABORT 7 IClears HP 3245A interface circuitry.



ABS

ﬂescripiion Absolute Value, Returns the absolute value of the specified argument.
Syntax  ABS (argument)
Parameters

argument The argumeni parameter must be a number or numeric expression (enclosed in
parentheses),

Remarks  None
Exampie Example: Using the ABS Command (ABS)

This program vuses ABS to determine the absolute value of (13/-2) and displays
the result {5) on the controller CRT,

16 tfile ABS

20 1

30 CLEAR 709 !Clear HP 3245A

40 QUTPUT 709;"RSTH IReset HP 3245A

50 OYPUT 709,;"SCRATCH® tClear HP 3245A memory
60 t

76 OQUTPUT 709;“USE O¢ fUse chamnel A

80 QUTPUT 709;m  VREAD ABS(1G/-2)% lRead absoltute value
9G ENTER 709;A tEnter resuklt

100 PRINT "Absolute Value = ;A 1Display result

110 END

A typical return is:

Absolute Vaiugs = &

Commands
2-5



Description
Syntax
Parameters

address

Remarks

Example

Commands
2.6

Set/Read HP-IB Address. ADDRESS sets the HP-IB address of the HP 3245A.
ADDRESS? (or ADDR?) returns the current HP-1B address of the HP 3245A,

ADDRESS address
ADDRESS?

Sets the HP-IB address. Valid range is 0 to 30.

Setting HP-IB Address From Front Panel

To set the HP-IB address from the HP 3245A front panel, scroll to the
ADDRESS command and then press the required numeric keys for the address to
be set. Then, press the Enter key to enter the new address.

Data Destination (ADDRESS?)

If the MEM command is used, the value returned by ADDRESS? is stored in the
specified variable or array. When ADDRESS? is executed from the front panel,
the response is displayed on the front panel display. When ADDRESS? is ex-
ecuted from the controller, the response is sent to the output buffer in the
default ASCIH format.

HP-IB Data Format (ADDRESS?)

The HP 3245A returns numeric results in either ASCIH or binary format {see the
OFORMAT command). In the default ASCII format, ADDRESS? returns integer
results in G-digit signed notation. In the binary format, ADDRESS? returns in-
teger results in 16-bit, 2’s complement notation.

Query Command (ADDRESS?)

The ABDRESS? {or ABDR?) command returns a one-digit or two-digit HP-1B
address. Valid addresses for the HP 3245A are 0 through 30. The HP 3245A is
shipped from the factory with an HP-IB address of 05.

Related Commands

None.
Example: Setting/Reading HP-1B Address

To set the HP 3245A HP-1B address to 17 (bus address 717) from the front panel,
use the MENT keys to display the ADDRESS command. Then, press the 1, the 7,
and the Enter keys to set the new address. To read the new address from the
front panel, press the Enter and then the Address key on the front panel
keyboard (17 will be displayed).



Description

Syntax
Parameters

argument

Remarks

Example

Logical AND. Returns a "0" or "1" based upon the logical AND of the specified
arguments,

argument AND argument

Each argument parameter may be a number, numeric variable, math function, ar-
ray element, or numeric expression (enclosed in parentheses).

AND QOperation

The AND command returns °0" or "1" as shown in the following truth table. Anvy
non-zero value (positive or negative) is treated as a logic "1", Only zero is treated
as a logic "0",

A B A AND B
0 ¢ 0
9 1 0
9 Q 0
H 1 1

Helaled Commands

BINAND, OR
Example: AND Statement in IF..END IF Loop (AND)

This program uses AND within an IF...END IF loop. In line 100, the value of "A
AND B" is evalvated. If both A and B are NOT equal to zero, "TRUE - A AND
B NON-ZEROQO" is displayed. If either, or both, A and B are equal to zero,
"FALSE - A AND/OR B IS ZERO" is displayed.

The first time the subroutine is called, A = 3 and B = 2. The result of the AND
operation is "TRUE" since A and B are both non-zero. The second time the sub-
routine is called, B = §, so the result of the AND operation is "FALSE".

10 Ifile AND

29 !

30 CLEAR 709 iClear HP 3245A

40 DUTPUT 709;"RST™ IReset HP 3245A

30  OUTPUT 709;"SCRATCH® 'elear HP 3245A memory
60 ¢

70 CUTPUT 709:1ysSE on lUse channel A

80  QUTPUT 709;"SUB ANDLOOP® 1Begin subroutine

el QUTPUT 709;" INTEGER A,BY iDefine INTEGER variables
10G OUTPUT 709;® IF A AND B THENY 1Begin IF..END IF loop
110 QUTRUT 709;n DISP "TRUE - A AND B NON-2ERO'W™

120 BUTPUT 709;" ELSEY

340 OCUTPUT 709;n DI1SP *FALSE - A AND/OR B 1§ ZERG'M

140  OUTPUT 709;" END IF% tEnd IF...END IF loop

Commands
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AND (cont)

Commands
2-8

150
160
170
180
190
200
210
220

OUTPUT 709;7SUBEND?

!

OUTPUT 709;"A=3;p=20
QUTPUT 709;"CALL ANDLOGPY
WAIT 3

QUIPUT 799;18=0v

QUTPUT 709;"CALL ANDLOOP"
END

TEnd subroutine

1Define A and B
1Call subroutine

iRedefine B
1Cail subroutine



APPLY?

Description

Syntax
Parameters
Hemarks

Example

Output Function Query. Returns the last programmed output function from the
USE channel

APPLY?

None.
Data Returned

The APPLY? command returns the last programmed cutput function (ACIL ACY,
DCI, DCV, DCMEMI, DCMEMY, RPL RPY, 8QI, 5QV, WFI, or WFV) from the
USE channel.

Data Destination

When APPLY? is executed from the front panel, the response is displayed on the
front panel display. When APPLY? is executed from the controller, the response
is sent to the output buffer in the default ASCH format. If MEM ON is set, the
value returned by APBLY? is stored in the specified variable or array.

Helated Commands

APPLYs, USE
Example: Reading Quiput Function (APPLYQ)

This program returns the last programmed output function (RPV) from channel
A,

10 tfile APPLYQ

20 !

30 CLEAR 709 IClear HP 3245A

40 QUTPUT 709;RSTH IReset HP 3245A

50 QUTPUT 709;HSCRATLHY IClear HP 3245A memory
490 1

70 QUTPUT 709;M“USE 0% 1Use channel A

80  QUTPUT 7O%9;"APPLY RPV 1.0 tQutput ramp waveform
g0 OUTPUT 709;"APPLY?"™ tQuery ch A output function
160 ENTER 709;4% 1Enter result

110 PRINT A% iIDisplay result

120 END

A typical return is;

RPY

Commands
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APPLY AC

Description

Syntax
Parameters

pp_amplitude
Remarks

Commands
2-10

Apply Current Sine Waveform. APPLY AC! outputs an AC current sine
waveform from the USE channel

APPLY ACI pp amplitude

Peak-to-peak current amplitude between 0.00001 A and 02 Amps,

AC Current Ranges

AC current waveforms can be generated on one of four ranges in the 00 or 500
cutput impedance mode. The following table shows the AC current ranges and

maximum programmed cutput values available in each output impedance mode,
You can set the output amplitude from 5% to 100% of the specified range.

Range Maximum kResolution
Programmed Cutput

0.0002 A 0.0002 A 50 nA

0.002 A 0.002 A 500 nA
.02 A 0.02 A 5 pA
8.2 A 0.2 A 50 pA

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selecis the lowest voltage or current range which will provide maximum
accuracy for the desired output level. An error is generated if you attempt to set
the output level greater than 108% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if you attempt to set the
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range,

When the autorange function is disabled (ARANGE OFF), the instrument retains
the preseni range regardless of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 5% of the present peak-to-peak range.

Selecting the Quiput Fregquency (FREQ)

At power-on, the output frequency for AC sine waveforms is 1000 Hz. The out-
put frequency can be varied from 0 to | MHz with 0,00} Hz resolution. Refer
to the FREQ command for details on setting the cutput frequency.

Setting the DC Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC sine waveforms is 0 volts. The off-
set can be changed with the DCOFF command. The offset can be a positive or
negative number such that the peak AC value of the output waveform, plus the
magnitude of the offset, does not exceed 50% of the selected peak-to-peak range.
Refer to the DCOFF command for details on selecting the DC offset voltage.



Example

AMS to PP Conversion

APPLY ACI (cont)

APPLY ACI generates an AC current waveform with peak-to-peak (PP) values set
by pp__amplitude. For outputs measured with an RMS multimeter, use Ipp =
2.828*IrMs to convert an RMS reading to the equivalent PP value.

Related Commands

DCOFF, FREQ, IMP, CUTPUT?, TERM, USE

Exampie: Sine Waveform Current Qutput (APPL_ ACI)

This program outpuis a 0005 Amp PP (5 mA) sine waveform from channel A.

19
20
30
40
50
60
70
&0
20

1fite APPL_ACI
!

CLEAR 709

OUTPUT 709;H4RSTH

OUTPUT 709;9SCRATCHY

!

QUTPUT 709;"Usg gv

QUTPUT 709;YAPPLY ACI 0.005"
END

tClear HP 3245A
IReset HP 3245A
IClear HP 3245A memory

tUse channel A
1output 5 mA PP sine waveform

Commands
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APPLY ACV

Description

Syntax

Parameters

pp_amplitude

Remarks

Commands
2-12

Apply Voltage Sine Waveform. APPLY ACV outputs an AC voltage sine
waveform from the USE channel,

APPLY ACY pp amplitude

Peak-to-peak amplitude between 0.03125 Vac (PP) and 20 Vac (PP) in the 00
output impedance mode or between 0015625 Vac (PP) and 1§ Vac (PP) in the
50€ mode (when terminated with a 500 load).

AC Voltage Ranges

AC voltage waveforms can be generated on one of seven ranges in the 00 or
500 output impedance mode. The following table shows the AC voltage ranges
and maximum programmed output values available in each output impedance
mode. You can set the outpuf amplitude from 10% to 100% of the specified
range.

Output Range Maximum Programmed
Impedance | (Volts P-P} | Sutput (Volts P-P) | Resolution
o0 0.3125v 0.3125v 156 v
9! 0.625V 0.625V 312 W
1]s} 1.25v 1.25V 625 uv
a0 2.5V 2.5V 1.25 mv
1]¢! Sy 5v 2.3 mv
o0 10v 10V 5 my
(9] 20v 20V 10 mv
500 0.15625v G.15625v 78 uv
590 G.3125v 0.3125v 156 uv
50Q 0.625v 0.625v 312 wv
500 1.25v 1.25v 625 uv
500 2.5V 2.5v 1.25 mv
560 5y 5v 2.5 mv
508 10V 10V 5 mv

Seiting the Cutput Impedance (IMP)

The output impedance for either channel can be set to 0Q or 50 In the 8Q
{(power-on} mode, the voltage output is the same as the programmed cutput volt-
age with or without termination. However, in the 5002 mode, the actual output
voltage is equal to the programmed output voltage ONLY when the output is
terminated with a 502 load. Other impedances will cause the output voltage to
vary. Refer to the IMP command for details on setting the output impedance.



Example

APPLY ACV (cont)

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level. An error is generated if’ you attempt fo set
the output level greater than 100% of the highest voltage or current range avaii-
able, For AC waveforms, an error is also generated if vou attempt to set the
peak-to-peak amplitude less than 10% of the lowest peak-to-peak range,

When the autorange function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated,
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak range.

Selecting the Output Freguency (FREQ)

At power-on, the output frequency for AC waveforms is {008 Hz. The ocutput
frequency can be varied from 0 to | MHz with 0.00! Hz resolution. Refer to the
FREQ command for details on setting the output frequency.

Setting the DC Ofiset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts, The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the BCOFF command for details on selecting the DC offset

voltage.

PP to RMS Conversion

APPLY ACV generates an AC voltage waveform with peak-to-peak {PP) values
set by pp __amplitude. For sine wave outputs measured with an RMS multimeter,
use Vep = 2.828*VRus to convert an RMS reading to an equivalent PP value,

Related Commands

DCOFF, FREQ, IMP, QUTPUT?, TERM, USE
Example: Sine Waveform Voltage Output (APPL_ACY)
This program outputs a 4.5 Vac (PP) sine waveform from channel A.

10 tfile APPL_ACV

20 !

30 CLEAR 709 iClear HP 3245A

4G OUTPUT 709;'"RST" tReset HP 3245A

56 QUTPUT 709;HSCRATCH™ YClear HP 3243A memory

60 H

79 CUTPUT 709;"USE O% lUse channel A

80  QUTPUT 709;“APPLY ACV &.5% 10utput 4.5 Vac PP sine waveform
%0 EXND

Commands
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Description

Syntax
Parameters
amps

Remarks

Example

Commands
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Apply OC Current Ouiput. APPLY DCI outputs a DC current from the USE
channel

APPLY DCI amps

QOutput Current. Valid range is -0.1 Amps DC to +0.1 Amps DC,

OC Current Ranges

DC current outputs can be generated on one of four ranges in the high-
resolution or low-resolution mode (refer to the DCRES command for details on
resolution modes). The following table shows DC current ranges and maximum

programmed cutput values,

Max i mum Resolution
Range Programmed Output High-Resolution | Low-Resolution
0.06001 A 0.000% A 0.1 nA 50 nA
0.901 A 0.001 A 1 nA 500 nA
0.01 A 0.01 A 16 nA 5 A
0.1 A 0.1 A 160 nA 50 pA

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the lowest voltage or
current range is selected which will provide maximum accuracy for the desired
output level. An error is generaied if an attempt is made to set the outpot level
greater than 100% of the highest voltage or current range available.

When the antorange function is disabled (ARANGE OFF), the channel retains the

present range regardless of the programmed output value, If the programmed
value attempts to exceed 100% of the present range, an error is generated.

Related Commands

ARANGE, DCRES, OUTPUT?, TERM, USE
Example: Generate DC Current Cutput (APPL DCY)

This program outputs a DC current of 325 mA from channel A,

10 tfile APPL_DCI

20 !

30 CLEAR 709 tClear HP 32454

40 QUTPUT 709;MRSTH IReset HP 3245A

50 DUTPUT 709;""SCRATCH" IClear HP 3245A memory
&0 t

70 OUTPUT 709;%USE o¢ ' 1Use channel A

80 CUTPUT 709;" APPLY DC1 3.25E-3¢ EQutput 3.25 mA

90  END



APPLY DCMEMI

Description

Syntax
Parameters
lengith

arvray name

Remarks

Apply Triggered DC Current. Qutputs a triggered sequence of low-resolution
current values from the USE channel,

APPLY DCMEMI length, array name

Number of DC current values to be output, Valid range is 2 through 2048
values,

Name of array confaining the DC current values. Valid range for each array
element is -0.f Amps DC to +0.1 Amps DC, APPLY DCMEMI generates DC cur-
rents using the low-resolution mode (see the DCRES command).

Array names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un-
derscore character {"_"), or the question mark ("7"). Array names must not be the
same as HP 3245A commands or parameters or stored state names.

APPLY DCMEMI Operation

When APPLY DCMEMI is executed, the value in the first element of ar-
ray name is transferred to the channel and the equivalent current level is out-
put. Note that a trigger is NOT required to output the first current level,

The remaining current levels are then output, one at a time, as high-to-low trig-
gers are received from the trigger source selected by TRIGIN, After the last cur-
rent level in the array is output, the next trigger causes wrap-around and the first
current level is again cutput.

Using APPLY DCMEMI With Aulorange (ARANGE}

If autorange is enabled (ARANGE ON or RANGE AUTO), APPLY DCMEM! sear-
ches array _name elements and selects the lowest current range which will
provide maximum accuracy for the largest value in the array. If autorange is
disabled, the instrument retains the range selected by the RANGE command and
generates an error if any value in array _name attempts to exceed the present

range,

Low-fesolution Mode is Used (DCRES)

APPLY DCMEMI automatically generates DC currents using the low-resolution
mode (PCRES LOW), If the high-resolution mode (DCRES RIGH) is in effect
when APPLY DCMEMI is sefected, the channel temporarily goes to the low-
resolution mode. When APPLY DCMEMI completes, the channel returns to the
high-resolution mode.

Commands
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APPLY DCMEMI (cont)

Triggering the Channel (TRIGIN)

APPLY DCMEMI outputs DC current values in response to triggers received.
TRIGIN selects the trigger source which activates the APPLY DCMEMI command.
Refer to the TRIGIN command for details.

Related Commands

APPLY DCMEMYV, DCRES, QUTPUT?, TERM, TRIGIN, USE
Examp!e Example: Triggered-Sequence DC Current Outputs (APP_DCMI)

This program outputs a triggered DC current sequence from channel A consist-
ing of four current values: 0.01, 002, 0.03, and +0.04 Amps DC. When the
program executes, APPLY DCMEMI ocutputs the first value in the array (0.0l
Amps DC). The remaining currents are output, one at a time, at 3 second inter-
vals when TRIGIN SGL (a software trigger) is executed. Note that the first out-
put level (0.01 Amps) is output without a trigger.

19 tfite APP_DCMI

20 i

30 CLEAR 709 IClear HP 3245A

40 QUTPUT 709;"RSTH iReset HP 32454

50 DUTPUT TO9;HSLRATCHY iClear HP 32435A memory
60 !

PO QUTPUT T709;"D1s 1DUT(3Z)¢ tDimension array

89 QUTPUT 709;"FI1LL T0UT ©.010,0.020,0.030,90.640" tEnter array values
Q0 !

100 QUTPUT 709;"sSuUB [ QUTPUTY tBegin subroutine

116G OUTPUT 799;f USE (v itse channel A

120 OUTPUT 789;M APPLY DCMEMI 4, T0uTw 10utput triggered DCI
130 QUTPUT 709;" WALT 3¢ IWait 3 seconds

140 OQUTPYT 709;% FOR I = 1 TO 3™ t8egin count loop

150 OUTPUT 709;" TRIGIN SGL™ 1single trigger

160  CUTPUT 709;"% WALT 3H 1Wait 3 seconds

170 QUTPUT 709;" NEXT I* tIncrement loop

18G OUTPUT 709;"“SUBENDY tEnd subroutine

190 !

200 QUTPUT 709;"RUN I_OUTPUTH {Run subroutine

210 END
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APPLY DCMEMV

Description

Syntax
Parameters
length

arrgy name

Remarks

Apply Triggered DC Voltage Oulput Cutputs a triggered sequence of low-
resofntion voltages from the USE channel.

APPLY DCMEMV length, array name

Number of DC voltage values to be output. Valid range is 2 through 2048
values.

Name of array containing the DC voltage values, Valid range for each array
element is -10 VDC to +10 VDC in the 00 mode or -5 VDC to +5 VDL in the 50
Q mode. APPLY DUCMEMY generates DC voltages using the low-resolution mode
(see the BDCRES command).

Array names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un-
derscore character (" "), or the question mark ("7}, Array names must not be the
same as HP 3245A commands or parameters or stored state names.

APPLY DCMEMY Operation

When APPLY DCMEMY is executed, the value in the first element of ar-
ray _name is transferred to the channel and the equivalent voltage level is out-
put. Note that a trigger is NOT required to output the first voltage level

The remaining voltage levels are then output, one at a time, as high-to-low trig-
gers are received from the trigger source selected by TRIGIN, After the last voit-
age level in the array is output, the next trigger causes wrap-around and the first
voltage level is again output,

Using APPLY DCMEMY With Auforange {ARANGE)

If autorange is enabled (ARANGE ON or RANGE AUTQO), APPLY DCMEMY
searches array _name elements and selects the lowest voltage range which will
provide maximum accuracy for the largest value in the array. If autorange is
disabled, the instrument retains the range selected by the RANGE command and
generates an error if any value in array__name attempts to exceed the present

range.

Low-Resolution Mode is Used (DCRES)

APPLY DCMEMVY automatically generates DC voltages using the low-resolution
mode (BCRES LOW). If the high-resolution mode (BCRES HIGH) is in effect
when APPLY DCMEMY is selected, the channel temporarily goes to the low-
resolution mode. When APPLY DCMEMY completes, the channel returns to the

high-resolution mode.

Commands
2-17



APPLY DCMEMV (cont)

Example

Commands
2-18

Triggering the Channel (TRIGIN)

APPLY DCMEMV outputs DC voltage values in response to triggers received.
TRIGIN selects the trigger source which activates the APPLY DUMEMY com-
mand. Refer to the TRIGIN command for details.

Heifated Commands

APPLY DCMEMI, DCRES, OUTPUT?, TERM, TRIGIN, USE
Example: Triggered-Sequence DC Voltage Quiputs (APP_DCRMY)

This program outputs a triggered IDC volitage sequence from channel A consisting
of four voltage values: 1.1, 2.2, 33, and 44 VDC, When the program executes,
APPLY DCMEMYVY outputs the first value in the array (1.1 VDC) The remaining
voltages are outpuf, one at a time, at 3 second intervals when TRIGIN SGL (a
software trigger) is executed. Note that the first output level (1.1 VIIC) is output
without a trigger.

10 tfile APP_DCMV

20 !

20 CLEAR 709 iClear HP 3245A

40 QUTPUT 709;URsTH iReset HP 3245A

50 QUTPUT 709;"SCRATCH" iClear HP 3245A memory
60 !

76 QUTPUT 709;%D1M VOUT(3 ) iPimension array

80  CUTPUT 709;“FILL VOUT 1.1,2.2,3.3,4.4% [IlEnter array values
90 !

100 OQUTPUT 709;usUB V_ouTpuT" I1Begin subroutine
110 QUTPUT 709;% . USE O¢ ldse channel A
120 OUTPUY 709;" APPLY DCMEMV 4,vOUT™ 1output triggered DCV
130 QUTPUT T709;% WAIT 3¢ tWait 3 seconds
140 CUTPUT 70%;" FOR I = 1 TO 3¢ tBegin count loop
150 CQUYPUT 70%;n TRIGIN SGLH tsingle trigger
160 CUTPUT 7g9;n WAIT 3% IWait 3 seconds
170 GUTPUT 709;" MWEXT 1M lincrement toop
180 OQUTPUT 709;"SUBENDY 1£nd subroutine
199

200 OUTPUT 709;"RUN V_ouTpuIt 1Run subroutine
210  END



Description

Syntax

Parameiers

volts

Hemarks

Apply DC Voltage Gutput, APPLY DCV outputs a DC voltage from the USE

channel

APPLY DCV volts

Cutput Voltage, Valid range is -10.25 VDC to +10.25 VDC in the {0 output im-
pedance meode or -5.125 VDC to +5.125 VI3C in the 500 output impedance mode

(when ferminated with a 50 load).

DT Voliage Ranges (APPLY DCV)

Voltages can be generated on one of two ranges in the high-resolution mode or
on one of seven ranges in the low-resolution mode. Refer to BCRES command
for details on the resolution modes. The following tables show DC voltage rang-

es and maximum programmed output vakhues available,

o DC Voltage Ranges (High-Resolution Mode):

Cutput Max imum
impedance Range Programmed Qutput Resolution
i¢] v 1.25V T v
o jov 10.25v 10 v
500 0.5v 0.625v 0.5 wv
500 5V 5.125v¢ 5 v
& DC Voltage Ranges (Low-Resolution Mode}:
Qutput Maximum
Impedance Range Programned Output Resoiution
[119] 0.15625v 0.15625v 78 uv
0 0.3125v G.3125v 156 uv
1:94 0.625v 0.625V 312 v
00 1.25v 1.25v 625 mv
00 2.5V 2.5V 1.25 mv
o0 5V 5v 2.5 mv
00 10v 10v 5 mv
300 0.078125v 0.078125v 39 wv
500 0.15625Y 0.15625Y 78 v
500 0.3125v G.3125v 156 uv
500 0.625V 0.625v 312 pv
500 1.25V 1.25v 625 mv
50Q 2.5v 2.5V 1.25 mv
560 SV 5y 2.5 mv
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APPLY DCV (cont)

Examples

Commands
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Seiting the Quiput Impedance (IMP)

For DC voltage outputs (and AC voltage outputs), vou can set the output im-
pedance to 00 or 500. in the power-on { mode, the voltage output from the
channel equals the programmed output voltage with or without termination.
However, in the 50c mode, the actual output voltage equals the programmed
output voltage ONLY when the module is terminated with a 500 ioad. QOther
impedances will cause the output voltage to vary. Refer to the IMP command
for details on setting the output impedance,

The Autorange Function (ARANGE)

When the avtorange function is enabled {ARANGE ON), the HP 3245A selects
the lowest voltage or current range which will provide maximum accuracy for
the desired output level., An error is generated if vou attempt to set the output
level greater than 100% of the highest voltage or current range available.

When the autorange function is disabled (ARANGE OFF), the HP 3245A retains

the present range regardiess of the programmed output value, If the program-
med value attempts to exceed 100% of the present range, an error is generated.

Related Commands

ARANGE, DCRES, IMP, QUTPUT?, TERM, USE
Example: DC Voltage Ouiput (APPL_DCV)
This program outputs 3.5 VDC from channel A,

10 tfile APPL_DCV

20 t

30 CLEAR 709 IClear HP 3245A

40 CUTPUT 709;"RSTM 1Reset HP 324354

5G CUTPUT 709;“SCRATCHY VCiear HP 3245A memory

60 !

76 QUTPUT 709;49USE ¢© tse channel A

80  OUTPUT 709;“APPLY DCV 3.5" toutput DC veltage 83.5 VDO
0 END



APPLY RPI

Description

Syntax
Parameters
pp_amplitude
Remarks

Apply Current Ramp Waveform. APPLY RBPI outputs an AC ramp waveform
from the USE channel

APPLY RPl pp_amplitude

Peak-to-peak amplitude between 0.00001 A and 0.2 Amps.

AL Current Ranges (APPLY RPI)

AC ramp current waveforms can be generated on one of four ranges in the 0g or
500 output impedance mode. The following table shows the AC current ranges
and maximum programmed output values available in each output impedance
mode. You can set the output amplitude from 5% to 100% of the specified
range.

Range ®aximum Resolution
Programmed Output

0.0002 A 0.0002 A 50 nA
G.002 A 0.002 A 500 nA
0.02 A ¢.02 A 5 A
¢.2 A 0.2 A 56 A

The Autorange Function {ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level. An error is generated if you attempt to set
the output level greater than 100% of the highest voltage or current range avail-
able. For AT waveforms, an error is also generated if you attempt to set the
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range.

When the autorange Function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value. 1f the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if vou attempt to setf the peak-to-
peak amplitnde less than 5% of the present peak-to-peak range.

Selecting the Output Freguency (FREQ)

At power-on, the output frequency for AC ramp waveforms is 1000 Hz. The
output frequency can be varied from 0 to 1 MHz with $.001 Hz resolution,
However, ramp waveform performance is not specified above 160 kHz and will
degrade substantially above this frequency. Refer to the FREQ command for
details on setting the output frequency.
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APPLY RPI (cont)

Setling the DC Ofisel Voltage (BCOFF}

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset

voltage.

Setting the Duty Cycle (DUTY)

At power-on, the duty cycle for ramp waveforms is set o 50%. You can vary
the duty cycle from 5% to 95% for frequencies up to 100 kHz. Refer to the
BUTY command for details on setting the duty cycle.

2P to RMS Conversion

APPLY RPI generates an AC ramp current waveform with peak-to-peak (PP)
values set by pp__amplitude. For ramp current outputs measured with an RMS
multimeter, use Irp = 3464%IrMs to convert an RMS reading to an equivalent PP

value,

Related Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE

Exampl@ Example: AC Ramp Waveform Current Output (APPL_RPI)

This program outputs a 0005 A PP (5 mA) ramp waveform from channel A,

10 Ffile APPL_RPI

26 !

30 CLEAR 709 ICiear HP 3245A

40 QUTPUT 709;HRSTH tReset HP 3245A

50 OUTPUT 709;"SCRATCH® IClear BP 3245A memory

49 !

70 QUTPYT 709;"USE O lUse channel A

80  OUTPUT 70%;"APPLY RPI 0.005% ioutput 0.005 A PP ramp waveform
90 END
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Description

Syntax

Parameters
pp_amplitude

Remarks

Apply Voltage Ramp Waveform, APPLY BPV outputs an AC ramp voltage
waveform from the USE channel

APPLY RPV pp amplitude

Peak-to-peak amplitude between 0.03125 Vac (PPy and 20 Vac (PP) in the Oa
output impedance mode or between 0415625 Vac (PP) and {0 Vac (PP) in the
500 mode {(when terminated with a 500 load),

AC VYoilage Ranges (APPLY RPY;}

AC ramp voltage waveforms can be generated on one of seven ranges in the 00
or 500 output impedance mode, The following table shows the AC voltage rang-
es and maximom programmed cutput values available in each output impedance
mode, You can set the output amplitude from 0% to 100% of the specified
range.

Output Range Maximum Programmed
Impedance | {(Volts P-P} Cutput (Volts P-P) | Reselution
00 0.3125v 0.3125vy 156 pv
o0 0.625V 0.625V 312 wv
G0 1.25V 1.25V 625 uv
o 2.5V 2.5V 1.25 mv
a0 5v 5v 2.5 mv
o]¢] 10v 10V 5 my
00 20V 20V 10 mv
500 0.15625v 0.15625v 78 pv
500 0.3125v 0.3125v 156 v
500 0.625v 0.625v 312 wv
500 1.25v 1.25v 625 pv
500 2.5V 2.5V 1.25 mv
560 5V 5V 2.5 mv
500 jov 10¢ 5 myv

Setling the Output impedance (IMP)

The output impedance for either channel can be set to 00 or 500 In the 00
(power-on) mode, the voltage output is the same as the programmed output volt-
age with or without termination. However, in the 500 mode, the actual output
voltage is equal to the programmed output voltage ONLY when the output is
terminated with a 500 load. Other impedances will cause the ocutput voltage to
vary. Refer to the IMP command for details on setting the output impedance.
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APPLY RPV (cont)

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level. An ervor is generated if vou attempt to set
the output level greater than 100% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if’ vou attempt to set the
peak-to-peak amplitude less than [0% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the instrument retains
the present range regardiess of the programmed output value. If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak range.

Selecting the Quinul Freguency {FREQ)

At power-on, the outiput frequency for AC waveforms is 1000 Hz. The output
frequency can be varied from 0 to | MHz with 0.00] Hz resolution. However,

ramp waveform performance is not specified above 100 kHz and will degrade

substantiatly above this frequency. Refer to the FREG command for details on
setting the output frequency,

Setting the DC Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AT value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the BCOFF command for details on selecting the DC offset

voltage.

Setting the Duty Cycle

At power-on, the duty cycle for ramp waveforms is set to 50%. You can vary
the duty cycle from 5% to 95% for frequencies up to 10 kHz Refer to the
DUTY command for details on setting the duty cycle.

PP to RMS Conversion

APPLY BPY generates a voltage ramp waveform with peak-to-peak (PP?) values
set by pp__amplitude. For ramp voltage cutputs measured with an RMS multi-
meter, use Vpp = 3.404*VRrMs to convert an RMS reading to an equivalent PP
value.

Related Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE
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Exampie

APPLY RPV (cont)

Example: AC Ramp Wavelform Voltage Guiput (APPL_RPV)

This program cutputs a 4.5 Vac PP ramp waveform from channel A.

10
20
30
40
50
60
70
80
20

tfile APPL_RPY

| -

CLEAR 709

QUTPUT 790;YRSTH

QUTPUT 709;"SCRATCH"

!

OUTPUT 709;"USE ov

OUTPUT 709;"APPLY RPV 4.5¢
END

IClear HP 3245A
tReset HP 3245A
iClear HP 3245A memory

lise channel A

utput 4.5 Vac PP ramp waveform

Commands
2-25



Description

Syniax
Parameters
pp_amplitude
Remarks

Commands
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Appily Currenf Square Waveform. APPLY SQI ocutputs an AC current square
waveform from the USE channel.

APPLY SQI pp_amplitade

Peak-to-peak amplitude between 0.006C! A and 0.2 Amps.

AT Current Ranges (APPLY SO

AC current square waveforms can be generated on one of four ranges in the 0
or 500 output impedance mode. The following table shows the AC current rang-
es and maximum programmed output values available in each output impedance
mode. You can set the output amplitude from 5% to 100% of the specified
range.

Range Max imum Resolution
Programmed Output

0.0002 A £.0002 A 50 nA
0.402 A 0.002 A 500 nA
0.02 A 0.02 A 5 A
.2 A 8.2 A 50 A

The Autorange Functon (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level, An error is generated if vou attempt to set
the output level greater than [00% of the highest voltage or current range avail-
able, For AC waveforms, an error is also generated if you attempt to set the
peak-to-peak amplitude less than 5% of the lowest peak-to-peak range.

When the avtorange function is disabled (ARANGE OFF), the instrument retains
the present range regardiess of the programmed output value. If the program-
med value attempts to exceed 106% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 5% of the present peak-to-peak range.

Seiecting the Cuiput Freguency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz. The output
frequency can be varied from 0 to | MHz with 6.001 Hz resolution. Refer fo the
FREGQ command for details on setting the output frequency.



Example

APPLY SQI {cont)

Setling the DG Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the cviput waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset
voltage.

Setling the Duty Cyele (DUTY)

At power-on, the duty cycle for square waveforms is set to 30%. You can vary
the duty cycle from 5% to 95% for frequencies up to 100 kHz. Refer to the
DUTY command for details en setting the duty cycle.

PP toc RMS Conversion

APPLY SGI generates an AC current square waveform with peak-to-peak (PF)
values set by pp__amplitude. For outputs measured with an RMS multimeter,
use irp = Z*Irus,

Related Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, OUTPUT?, TERM, USE
Example: AC Square Waveform Current Output (APPL_ 8GN
This program outputs a 0.065 A PP (5 mA) square waveform from channel A,

10 Ifile APPL_SaI

28 I

36 CLEAR 709 iClear HP 3245A

40 OUTPUT 7O09;“RSTH I1Regset HP 3245A

50 QUTPUT 709;"SCRATCH® tLtear HP 3245A memory

60 !

70 QUTPUT 70%;"USE 0¥ IUse channel A

80  QUTPUT 709;%APPLY SGI 0.005% 1output 0.005 A PP square waveform
S0 END
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PLY

QQSCE‘EpﬁQﬁ Apply Voltage Square Waveform, APPLY SQV outputs an AC voltage square
waveform from the USE channel.

Syntax  APPLY SQV pp_amplitude
Parameters

pp_amplifude  Peak-to-peak amplitude between 003125 Vac (PP) and 20 Vac (PP) in the (o
cutput impedance mode or between 0015625 Vac (PP) and 10 Vac (PP) in the
500 mode (when terminated with a 500 load).

Remarks  Ac voitage Ranges (APPLY SQV)

AC voltage square waveforms can be generated on one of seven ranges in the 00
or 500 outpui impedance mode. The following table shows the AC voltage rang-
es and maximum programmed output values available in each output impedance
mode. You can set the output amplitude from 10% to 1006% of the specified

range.
output Range Maximum Programmed

Impedance (Volts P-P) Gutput (Volts P-P} Resotution

119] 0.3125v 0.3125V 156 uv

0Q 0.625V G.625V 312 wv

o0 1.25v 1.25v 625 pv

6Q 2.5V 2.5V .25 mv

1]#] 5v 5v 2.5 mv

a0 19v oy 5 mv

0Q 20V 20V 10 mv

500 0.15625V 0.15625V 78 v

500 0.3125V 0.3125v 156 v

500 0.625V 0.625v 312 mv

300 1.25Y 1.25Y¥ 625 v

500 2.5Y 2.5v 1.25 mv

500 5v 3y 2.5 mv

560 16V 1oV 5 mv

Setting the Qutput Impedance (IMP)

The output impedance for either channel can be set to 00 or 500, In the 0a
{(power-on) mode, the voltage outiput is the same as the programmed output volt-
age with or without {ermination. However, in the 500 mode, the actual output
voltage is equal to the programmed output voltage ONLY when the cutput is
terminated with a 500 load. Other impedances will cause the output voltage to
vary. Refer to the IMP command for details on setting the output impedance.
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APPLY SQV (cont)

The Autorange Function {(ARANGE)

YWhen the autorange function is enabled (ABANGE ON), the HP 3245A automati-
cally selects the lowest voliage or current range which will provide maximum
accuracy for the desired output level, An error is generated If vou attempt to set
the output level greater than 100% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if you attempt to set the
peak-to-peak amplitude less than 10% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed output value, If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak range.

Selecting the Oulput Frequency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz. The outpusg
frequency can be varied from 0 to | MHz with 0,001 Hz resolution. Refer to the
FREQ command for details on setting the output frequency.

Setting the DC Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts, The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset
voltage.

Setting the Duly Cycle {DUTY?

At power-on, the duty cycle for square waveforms is set to 50%. You can vary
the duty cycle from 5% to 95% for frequencies up to 160 kHz, Refer to the
DUTY command for details on setting the duty cyele,

PP to RMS Conversion

APPLY 8QV generates an AC voltage square waveform with peak-to-peak (PP)
value set by pp__amplitude. For outputs measured with an RMS multimeter, use
Vep = 2¥Vius,

Belated Commands

ARANGE, DCOFF, DUTY, FREQ, IMP, QUTPUT?, TERM, USE
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APPLY SQV (cont)

Example

Commands
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Example: AC Square Waveform Voltage Output (APPL_SGV)

This program ouiputs a 45 Vac PP square waveform from channel A.

H
20
30
40
50
60
70
a9
%0

1file APPL SOV
| -

CLEAR 709

OUTPUT 709;nRSTH

CUYPUT 709;“SCRATCH®

i

OUTPUT 70G;MSE Q*

OUTPUT 709;"APPLY 5OV 4,54
END

IClear HP 32454
tReget HP 3245A
ICtear HP 3245A memory

fUse channel A
0utput 4.5 Vac PP square waveform



Description

Syntax
Parameters
pp_amplitude

array name

Remarks

Apply Current Arbitrary Waveform. APPLY WF! outputs an arbitrary current
waveform from the USE channel

APPLY WFI pp_amplitude [ array _name |

Peak-to-peak amplitude from 0.00001 A 10 0.2 A

Specifies the name of the REAL or INTEGER array containing 2048 points
which define the waveform. Fach REAL array element must have a value be-
tween -1 and +1, inclusive. If array _name is defined as an INTEGER array,
each element must be converted to a hardware integer format before executing
APPLY WFI. Refer to the FILLAC, FILLAP, and FILLWF commands for details,

Array names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un-
derscore characters (" "), or the question mark ("7"). Array names must not be the
same as HP 3245A commands or parameters or stored state names. The default
array _nawme is the name of the array most recently specified with APPLY WFIL
{(When APPLY WF! is used with only the pp _amplitude parameter, a new array
is not downloaded - only the amplitude is changed.)

AC Curreni Ranges (APPLY WFD

AC arbitrary current wavef'orms can be generated on one of four ranges in the
{0 or 500 output impedance mode. The following table shows the AC current
ranges and maximum programmed output vaiues available in each output im-
pedance mode. You can set the output amplitude from 5% to 100% of the
specified range,

Range Max i mum Resolution
Programmed Cutput

0.0002 A 0.0002 A 50 nA
0.002 A 0.002 A 500 pA
0.02 A 0.02 A 5 pA
0.2 A 0.2 A 50 pA

The Autorange Function (ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest current range which will provide maximum accuracy for
the desired output level. An error is generated if you attempt to set the cutput
level greater than 100% of the highest current range available. For AC
waveforms, an error is also generated if you attempt fo set the peak-to-peak
amplitude less than 10% of the lowest peak-to-peak range.
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APPLY WEI (cont)

Example
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When the autorange function is disabled (ARANGE OFF), the instrument retains
the present range regardless of the programmed ocutput value. If the program-
med value attempis to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak ampiitude less than 10% of the present peak-to-peak range.

Selecting the Gutpul Frequency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz. The output
frequency can be varied from 0 to 1 MHz with 0001 Hz resolution. Refer to the
FREQ command for details on setting the output freguency.

Setting the DC Offset Voltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is 0 volts. The offset
voltage can be changed using the DCOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the DCOFF command for details on selecting the DC offset
voltage,

Related Commands

DCOFF, FILLAC, FILLRP, FILLWF, FREQ, IMP, OUTPUT?, TERM, USE
Example: Generating a Cosine Waveform (APPL_WFh

This program defines and applies a 2 kHz cosine waveform with an amplitude of
0.005 A (5 mA) PP from channel A,

10 tfile APPL_WFI

20 §

3¢ CLEAR 709

40 CUTPUT 709;%RSTH

50 OQUTPUT 709;"SCRATCHY

69 !

70 OUTPUT 709;"REAL CARRAY(Z2047}),P1V
B0 OUTPUT 709;%pl = 3,1415925%

20 '

100 OUTPUT 709;"SUB DEF_ARRAY® tRegin subroutine

119 CUTPUT 709;" FOR I = 0 TO 2047% IBegin count loop

120 OQUTPUT 709;" CARRAY(I) = COS(2*P1*1/2048)" !Compute array values
130 QUIPUT 7G9;" NEXT Iv llncrement ioop

140 OQUTPUT 709;"SUBEND" VEnd subroutine

150 OUTPUT 709;"CALL DEF_ARRAY™ tcall subroutine

160 ¢

170  GUTPUT 709;HUSE O

180 CUTPUT 709;"FREQ 2E3Y

190 OUTPUT 709;"APPLY WFI C.005,CARRAY"M
200 END

tClear HP 3245A
[Reset HP 32454
IClear HP 3245A memory

1Dim REAL array, var
1Assign value to Pi

iUse channel A
IChange freq teo 2 kHz
Qutput cosine waveform



Description

Syntax

Parameters

pp_amplitude

array _name

Remarks

Apply Yoltage Arbitrary Waveform APPLY WFV outputs an arbitrary voltage
waveform from the USE channel

APPLY WFV pp amplitude |, array_name |

Peak-to-peak amplitude from 603125 Vac (PP) to 20 Vac (PP) in the 00 ocufput
impedance mode or from 0.015625 Vac (PP) to 10 Vac (PP) in the 500 mode
{when terminated with a 500 load).

Name of a REAL or INTEGER array containing 2048 points which define the
waveform. Each REAL array element must have a value between -1 and +1, in-
clusive, If array__name is defined as an INTEGER array, each element must be
converted to a hardware integer format (with FILLAC, FILLRE, or FILLWF)
before executing APPLY WFV.,

Array names may contain up to 10 characters, The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9), the un-
derscore characters ("_"), or the question mark ("1"). Array names must not be the
same as HP 3245A commands or parameters or stored state names. The default
array__name is the name of the array last specified with APPLY WFVY, (When
APPLY WFV is used with only the pp  amplitude parameter, a new array is not

downloaded - only the amplitude is changed.)

AC Voitage Ranges (APPLY WFV)

Arbitrary waveforms can be generated using one of seven ranges in the 00 or 500
output impedance mode, as shown in the following table, Output amplitude can
be set from 10% to 100% of the specified range,

Qutput Range Maximum Programmed Resolution
Impedance | (Volts P-P) Output (Voits P-P)
[§¢] 0.3125v 0.3125v 156 pv
oG 0.625V 0.625v 312 wv
00 1.25v 1.85v 625 pv
o0 2.5v 2.5V 1.25 mv
aQ 5V 5V 2.5 mv
0Q 10v 16v 5 mv
onR 20v 20V 10 mv
500 0.15625v 9.15625V 78 Mv
500 0.3125v 0.3125v 156 pv
500 0.625v 9.625Y 312 pv
5060 1.25V 1.25v 625 v
500 2.5V 2.5V 1.25 mv
500 5v 5v 2.5 mv
50Q 10V 16V 5 mv
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APPLY WFV (cont)
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Seiting the Cutput npedance (MP)

The output impedance for either channel can be set to 00 or 500, In the 00
{power-on) mode, the voltage output is the same as the programmed output volt-
age with or without termination. However, in the 500 mode, the actual output
voltage is equal to the programmed output voltage ONLY when the output is
terminated with a 500 load. Refer to the IMP command for details on sefting the
output impedance.

The Autorange Function {ARANGE)

When the autorange function is enabled (ARANGE ON), the HP 3245A automati-
cally selects the lowest voltage or current range which will provide maximum
accuracy for the desired output level, An error is generated if you attempt to set
the ovutput level greater than 100% of the highest voltage or current range avail-
able. For AC waveforms, an error is also generated if vou attempt to set the
peak-to-peak amplitude less than 10% of the lowest peak-to-peak range

When the autorange function is disabled (ARAMGE OFF), the instrument retains
the present range regardless of the programmed output value, If the program-
med value attempts to exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak range.

Seilecting the Output Frequency (FREQ)

At power-on, the output frequency for AC waveforms is 1000 Hz, The output
frequency can be varied from 0 to | MHz with 0.001 Hz resolution. Refer to the
FREG command for details on setting the output frequency.

Setling the DC Ofset Yoltage (DCOFF)

At power-on, the DC offset voltage for AC waveforms is § volts. The offset
voltage can be changed using the DEOFF command. The offset can be a positive
or negative number such that the peak AC value of the output waveform, plus
the magnitude of the offset, does not exceed 50% of the selected peak-to-peak
range. Refer to the BCOFF command for details on selecting the DC of fset
voltage.

Related Commands

DCOFF, FILLAC, FILLRP, FILLWF, FREQ, IMP, QUTPUT?, TERM, USE



Example

APPLY WEV (cont)

This program defines and applies a 2 kHz cosine waveform with an amplitude of
24 Vac PP from channel A. Since precomputing (with a FILLWF command) is
not done, approximately 625 msec scaling fime + 50 msec download time is
required to output the waveform. However, FILLWF can be used to reduce the
time required to output the waveform, See the FILLWF command for details,

10 1file APPL_WFV

20 !

30 CLEAR 769 tClear HP 3245A

49 QUTPUT 7O9;"RSTY IReset HP 324%A

50 QUTPUT 709;“SCRATCHY ICiear HP 3245A memory
60 !

70 QUTPUT 709;“REAL CARRAY(2047),PI" 1Gim REAL array, var
8¢ QUTPUT 70%;"PI1 = 3.1415925" iAssign value to Pi

20 i

100 QUTPUT 709;MSUB DEF_ARRAYH tBegin subroutine

110 QUTPUY 709;" FOR I = 0 TO 2047% tBegin count loop

126 OUTPUT 709;* CARRAY(I) = COS({2*PI*1/2048)" iCompute array values
130 OUTPUT 709;4 NEXT ¥ 'Increment loop

140 OQUTPUT 70%;PSUBENDY tEnd subroutine

150 OQUTPUT 709;"CALL DEF_ARRAYY icall subroutine

160 1

170 OQUTPUT 709;4“USE Ov lidge channet A

180 OUTPUT 7O9;YFREQ 2E3® iChange freq to 2 kHz
190 OQUTPUT 709;%APPLY WFV 2.4, CARRAY"® t0utput cosine waveform
200 EWD
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Description

Syntax

Paramedlers

mode

Remarks
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Set/Read Autorange. ARANGE enables or disables the sutorange function on
the USE channel. ARANGE? returns the autorange setting (OFF/ON) for the
USE channel,

ARANGE [mode]

ARANGE?

The mode parameters follow, Power-on, reset, and default mode = ON.

mode l befinition

OFF Disables autorange function.
K Enables autorange functien.

Using ARANGE

When the autorange function is enabled (ARANGE ON), the lowest voltage or
current range is selected which will provide maximum accuracy for the desired
output level, An error is generated if you attempt to set the output level greater
than 100% of the highest voltage or current range available, For AC waveforms,
an error i§ also generated if you attempt to set the peak-to-peak amplitude less
than 10% of the lowest peak-to-peak range.

When the autorange function is disabled (ARANGE OFF), the HP 3245A retains
the present range regardless of the programmed output value. If the program-
med value attempis 1o exceed 100% of the present range, an error is generated.
For AC waveforms, an error is also generated if you attempt to set the peak-to-
peak amplitude less than 10% of the present peak-to-peak voltage range (less than
5% of the present peak-to-peak current range).

Auigrange Function Automatically Enabled

At power-on, the autorange function is enabled (ARANGE ON). Autoranging is
automatically enabled when commands which change the DC resolution
mode(DCRES), output impedance (IMP), or output function (APPLY) commands
are executed. Also, if ARANGE OFF is set immediately after power-on, the 1V
range is set.

Query Command (ARANGE?)

The ARANGE? command returns the autorange setting (OFF/ON) of the USE
channel (channel A or B).

Related Commands

APPLYs, DCRES, FUNC, IMP, RANGE, TERM, USE



Example

ARANGE/ARANGE? (cont)

Example: Using Autorange Function (ARAMGE)

This program first sets DTV output (tine 70) and turns autorange OFF (line 80).
Then. changing the cutput function to ACY (line 130) automatically turns auto-
range ON, since the output function is changed from DCVY to ACY.

10 1file ARANGE

20 t

36 CLEAR 709 IClear BP 3245A

40 QUTPUT 709;MRST 0" IReset channel A
50 !

69 CUTPUT 709;"UsSE oM lifse channel A

70 OUTPUT 709:% APPLY DCV QM Igutput 10 ¥DC

80 QUTPUT 709;" ARAKGE OFF" IDisable autorange

g0 CUTPUT 709;" ARANGE?"
100 ENTER 709;A%
1190 PRINT “Autorange Mode = ':A$

120 QUTPUT 709;YWAIT ¢ tWait one sec

130 OQUTPUT 709;" APPLY ALV .05® Poutput 1 vDC

140 GUYPUT 709;" ARANGE?W 1guery autorange mode
150 ENTER 709;8% 1Enter mede

160 PRINT “Autorange Mode = *:B% IDisplay mode

170 END

A typical return follows. Note that autorange was disabled (fixed range set) for
the DCV output, but autorange was again enabled for the ACV output function,
since the function changed.

OFF
ON

H]

Autorange Mode
Auterange Mode

Commands
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D@S@i’ipti@n Arctangent, Returns the value of the angle (in radians) which has a tangent
egual to the argument.

Syntax ATN @rgument)
Parameters

argument The argument parameter must be a number or numeric expression (enclosed in
parentheses},

Memarks  Related Commands

COS, 5IN
ﬁxampie Example: Using the ATN Function (ATN)

This program computes the arctangent of 0.2018 and displays the result
(19912573 radians) on the controller CRT.

10 1file ATN

290 !

30 QUTPUT 709;"VREAD ATN(D.2G18)" tCompute the artangent
40 ENTER T09:A [Enter result

50  PRINT "™Arctangent = “;A;"radians" |Display result

60 END

A typical return is;

Arctangent = 19912573 radians

Commands
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Description

Syntax
Paramelers

mode

Remarks

Example

Heep. Enables or disables the HP 3245A beeper mode. When the beeper mode is
enabled, o beep ocours when an error is generated. When disabled, error mes-
sages are displayed on the front panel but the beep is suppressed.

BEEP [model

The mode parameiers follow, Default mode = ONCE.

mede
Parameter befinition
OFF Disakles beeper mode.
OH Enables beeper mode.
ONCE Beep eonce then return to previous mode (OFF or ON).

BEEP ONCE Overrides Present Mode

The BEEP ONCE command overrides the present ON/OFF mode of the BEEP
command and produces a single beep. The beep occurs even if the beeper mode
is disabled (BEEP OFF). After a single beep, the beeper mode returns to the
previous mode (ON or OFF).

Beeper Mode is Stored in Continuous Memory

The beeper mode is stored in continuous memory and is retained when power is
removed from the HP 32454,

BEEP Does not Affect Power-On Sequence

The HP 3243A signals the end of its power-on test with a tone, The BEEP
command does not affect this tone.

Example: Produce a Single Beep

This program temporarily disables the beeper mode, produces one beep, and then
returns to the BEEP OFF mode.

10 OQUTPUT 709;"BEEP OFFV iDisable beeper mode
20 OUTPUT 709;"BEEP ONCE™ 1Beep once and return to BEEP OFF mode
30 END
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Desgcription

Syntax
Parameters

argument

Remarks

Example
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Binary AND. Returns the value of the bit-by-bit logical AND of the specified
arguments.

BINAND (argument, argument}

Both argument parameters must be integer numbers or numeric expressions
{enclosed in parentheses) in the range -32768 to +32767,

BINAND Operation

Within the HP 3245A processor, each bit in one argument is logically ANDed
with the corresponding bit in the other argument, as shown in the following
truth table.

A B A AND B

- A o
- = O
el == TR o R

Related Commands

AND, BINCMP, BINEOR, BINICGR
Example: Using the BINAND Function

This program computes the BINAND value of 12 and 9 and displays the result (8)
on the controlier CRT. The BINAND arithmetic is;

12 = 0000 0000 0000 1300
¢ = 0Q0GO 0000 0000 10C1

8 = 0000 0000 9000 1000
16 OUTPUYT 709;"VREAD BINAND(12,93% tCompute and read BINAND value
20 ENTER 709;A fEnter resuit
30 PRINT “BIMAND value = “:p iDisplay resuit

40 END
A typical return is:

BINAND Value = 8



Description
Syntax
Parameters

argement

Remarks

Example

Binary Complement. Returns the binary complement of the specified argument,

BINCMP (argument)

The argumens parameter must be an integer number or numeric integer (enclosed
in parentheses) in the range -32768 to +32767.

BINCMP Operation

Within the HP 3245A processor, each bit in argument is complemented and the
resulting value is returned,

Related Commands

BINAND, BINEOR, BINIOR
Exampie: Using the BINCMP Function

The following program computes the BINCMP value of -13 and displays the
result (12) on the controller CRT. The BINCMP arithmetic is:

<13 = 1111 1111 1111 0011

12 = GO0C 000 000G 1100 = Complement
10 QUTPUF 709:"VREAD BINCMP(¢-13)" tCompute and read BINCMP value
20 ENTER 709;A tEnter result
30 PRINY “BINCMP Value = Y;:4 tPrint result

&0 END
A typical return is:

BINCHMP Value = 12

Commands
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Description

Syntax
Parameters

argument

Remarks

Example
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Binary Exclusive-OR. Returns the value of the bit-by-bit logical exclusive-OR of
the specified arguments,

BINEOR (argument, argument)

Both argumenr parameters must be integer numbers or numeric expressions
(enclosed in parentheses) in the range -32768 to +32767.

BINEQR Operation

Within the HP 3245A processor, each bit in one argument is exclusive-ORed with
the corresponding bit in the second argumient as shown in the following truth
table:

A B A XOR B

[ e S =]
wr D - O
O o wa

Helated Commands

BINAND, BINCMEP, BINIOR
Example: Using the BINEQR Function

The Following program computes the BINEOR value of 12 and -9 and displays
the result (-5) on the controller CRT. The BINEOR arithmetic is:

12 = 0900 C¢900 00CO 1100

@ o= 1111 1111 1811 G141

-5 = 4111 1111 1111 1011
10 CQUTPUT 709;9VREAD BINEOR(1Z,-9)" !Compute and read BINEOR value
20 ENTER 709;4A {Enter result
30 PRINT “BINECR Value = ";A IPrint result

40 END
A typiecal return is:

BINEOR Valug = -5



Description

Syntax
Parameters

argument

Remarks

Example

Binary Inciusive-0R. Returng the value of the bit-bv-bit logical inclusive-OR of
the specified arguments.

BINIOR (argument, argument

Both argument parameters must be integer numbers or numeric expressions
(enclosed in parentheses) in the range -32768 to +32767.

BINIOR Cperation

Within the HP 3245A processor, each bit in one ergument is inclusive-ORed with
the corresponding bit in the other argument, as shown in the following truth
table:

A B AOR B

- s O
- O - O
J e

Related Commands

BINAND, BINCMP, BINEOR, OR
Example: Using the BINIOR Function

The following program computes the BINIOR value of 12 and 9 and displays the
result (13) on the system controller, The BINIOR arithmetic is:

12 = 0000 9000 0006 1900

9 = 0000 0000 0G0G 1081

13 = 0006 0000 0GOO 1101
10 OUTPUT 709;"VREAD BINIOR(1Z,9)" iCompute and read BINIOR value
20 ENTER 709;A {Enter result
30 PRINT "BINIOR Value = Y;A IDisplay result

40 END
A typical return is:

BINIOR Value = 13
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Description

Syntax
Parameters
argument

bit _position

Remarks

Example
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Read Bit Value. Returns "0" or "1" representing the logic value of the specified
bit of the argument.

BIT (argument, bit_position)

The argument parameter is a number or numeric expression {enclosed in paren-
theses) in the range -32768 to +32767. Within the HP 3245A processor, argurneni
is represented as a [6-bit, 2’s complement integer,

The bit _position parameter is a number or numeric expression {enclosed in
parentheses) between 0 and 15. Bit 0 represents the least significant bit (1.SB) and
bit 15 represents the most significant bit (MSB),

Data Returned

The BIT command returns a "0" or "1" indicating the logic state of the specified
bit of the argumeny,

Example: Using the BIT Function

The following example determines the value (0 or 1) of bit 4 in the 16-bit, 2’s
complement representation of 17. Since 17 = 0000 0060 0001 0001, the program
returns a "1"

10 QUTPUT 709;"VREAD BIT(17,4)" 1Read value of bit 4
26 EKTER 709;A tEnter result

30 PRIKT "Bit Value = 1;A ipisplay resuit

49 END

A typical return is:

Bit Vatue = 1



Description

Syntax
Parameters

maode

HRemarks

Example

Block Output Mode, BLOCKOUT applies only fo binary output data (as set by
QFCRMAT BINARY). With block output mode enabled, & data header piecedes
the data output. With block output mode disabled, binary data is output without
a preceding header,

BLOCKOUT mode

The maode parameters are as follows, Power-on/reset mode = ON,

mocie

Parameter Description
OFF Binary data is output without preceding header.
Ch 1EEE-728 Block A header precedes the binary data.

Block Qutput Disabled (BLOCKOUT OFF)

With BLOCKOUT OFF, only the binary number is output (no header or ¢r if).
EQI is sent with the final byte of the binary message if enabled with the END

command.

Block QOutput Enabled (BLOCKOUT ON)

At power-on, BLOCKOUT ON is set and binary outputs are preceded with an
IEEE-728 Block A header and followed by a ¢r /f. The format header consists
of four bytes: the # sign, the letter A, and two bytes which indicate the number
of bytes of data to follow. EOI is sent with the line feed if enabled with the
END command.

Related Commands

END, OFORMAT
Exampie: Disabling Block Ouiput Mode
This program segment sets binary output mode and disables block output mode,

so binary data is output without the IEEE-728 Block A header. See the
GFORMAT command for an example program using BLOCKOUT and OFORMAT.

100 OUTPUT 709;"OFORMAY BINARY"® 1Sets binary data output format
110 QUTPUT 709;"BLOCKOUT OFF" 10utput binary data without header
Commands

2-45



D@ﬁﬁi’!ptl@ﬁ Channel Calibration. Initializes an algorithm to perform a full adjustment of
voltage and cuirent ranges.

Refer to the P 3245A Calibration Manual (P/N 03245-90003) for information
on the use of this command,

Commands
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Description

Syntax
FParameters
Remarks

Example

Read CAL Jumper Setting. Returns the setting of the CAL jumper (ENABLED
or DISABLED),

CALEN?
None.

CALEN? Heturns CAL Juinper Position

The CALEN? command returns the position (ENABLED or DISABLED) of the
CAL jumper (J} or §1) within the HP 3245A. The command returns "1" if the
CAL jumper is in the ENABLE position or 0 if the CAL jumper is in the
DISABLE position. Calibration with CAL can be performed ONLY if the CAL
jumper is in the ENABLE position,

Related Commands

CAL
Example: Read CAL Jumper Position

The following program determines the position (ENABLED/DISABLED) of the
calibration jumper,

10 OUTPUT T7O9;M"CALEN?Y f{Read calibration jumper position

20 ENTER Y0%;A 1Enter result
36 PRINT A tDisplay result
40 END

If the calibration jumper is in the ENABLE position, "1" is returned. If it is in
the DISABLE position, "0" is returned.

Commands
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Description

Syntax
Parameters

sub _name

Remarks
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Call Subroutine. Executes the named subroutine and waits for completion
hefore executing ofther commands (contrast with RURN),

CALL sub name

Subroutine name. Subroutine names may contain up to 10 characters. The first
character must be a tetter (A-Z) buf the remaining nine characiers can be letters,
numbers (6-9), the underscore character " "), or the question mark {"?").
Subroutine names must not be the same as HP 3245A commands or parameters,
previously defined arrav or variable names, or stored state names.

Subroutine Must Be In Memory

The specified subroutine must be stored in HP 3245A memory (using SUB and
SUBEND) before being executed with the CALL command.

Executing Nested Subroutines

CALL mav be used inside a subroutine to call another subroutine. This provides
expanded capability of "nested" subroutines. When using nested subroutines, the
calling subroutine is suspended so that only one subroutine is running at a time.
Subroutines can be nested up to 10 deep.

Execution Error will Abort Subrouline

Il an error occurs during subroutine execution, the subroutine and all nested
levels of subroutines are aborted. The cause of the subroutine error is stored in
the error register. On error, control is returned to the controller or to the front
panel {to where the command was initiated).

{sing the USE Command Within Subroutines

If USE is executed inside a subroutine called by CALL, the P 3245A retains that
assignment after the subroutine completes, For example, if channel A is selected
as the USE channel within a subroutine called by CALL. channel A remains the
USE channel after the subroutine completes.

CALL vs. RUN Subroutines

When CALL is used, the named subroutine runs to completion before executing
other commands, When RUN is used, the the HP 3245A executes subroutine
commands as it finds time between executing commands cutside the subroutine.

Related Commands

RUN, SERIAL, SUB, SUBEND, USE



Example

CALL {cont)

Example: Creatling and Calling a Subroutine (CALL)

This program creates and calls subroutine BEEPER. As the program executes,
the HP 3245A produces five beeps at 0.5 second intervals.

10
20
30
40
50
60
70
890
)
160
110
120
130
140
1540

1file CALL

CLEAR 709

OUTPUT
QUTPUT
CUTPUT
!
QUTPUT
QUTPUT
QUTPUT
CUTPUT
ouTPUT
QUTRUT
OUTPUT
ERD

70¢;"RSTH
709; "SCRATECHN
769;MUSE On

709;"SUB BEEPER"
709;% FOR | = 1 YO 59
799;"  BEEP ONCE"
709;n WAIT .5¢
709;"  NEXT 10

709; "SUBEND "

709;"CALL BEEPER"

ICtear HP 3245A
IReset HP 3245A
IClear HP 3245A memory
tUse channel A

1Begin subroutine
'Begin count loop
IBeep once

tHait 0.5 seconds
Fincrement count
1End subroutine
ICalt subroutine

Commands
2-49



Description

Syntax
Paramelers
Remarks

Example

Commands
2-50

Calibration Number Query. Feturns the number of times the HI? 3245A has been
calibrated.

CALNUM?
MNone,
Diata Returned

The CALNUM? command returns the number of times the 3245A has been
calibrated.

Bata Destination

When CALNUM? is entered from the front panel, the number of times the in-
strument has been calibrated is displayed on the front panel display. When
CALNUM? is executed from the confroller, the response is sent to the output
buffer in default ASCI format,

Example: Reading the Calibration Number

The following program determines the number of times the 3245A has been
calibrated.

10 QUTPUT T09;"CALNUMIN icalibration number guery
20  ENTER 709;A 1Enter results

30 PRINT A IPrint results

40  EHND



Description

Syntax

Parameters

string

Remarks

Example

Store/Head Calibration Data. CALETR stores calibration information tn the
CALibration RAM, CALSTR? returns the current calibration information stored.
CALSTH functions only when the CAL jumper is ENABLED.

CALSTH (string)

CALSTRY?

LCalibration information entered into the CAlLibration RAM, Up to 75 characters
can be stored, and the string must be enclosed by apostrophies () or quotation
marks ().

Storing Calibration Data (CALSTR)

After all calibration values have been entered (with the CAL or CAL VOLTS
command), calibration string information such as calibration dates, temperature,
ete, can be entered into the calibration RAM with the CALSTR command. Note
that CALSTR functions only when the CAL jumper is in the ENABLE position.

Query Command (CALSTR?)

The CALSTR? command returns the current information stored in the calibra-
tion RAM by the CALSTR command,

Helated Commands

CAL
Example: Entering Calibration information
This program uses CALSTR to enter calibration information into the

CALibration RAM, and CALSTE? to recall the information. The program as-
sumes that the CAL jumper is in the ENABLE position,

10 DIM AS[7E] tbim array

20 OUTPUT 709;mCALSTR fCALIBRATED 14/1/88 BY J.D.'" !gEnter cal info
36 OUTPUY 709,;"CALSTR?™ tRead cal info
40 ENTER 709;A% [Enter cal info
50  PRINT AS Display cal info
60  EHD

A typical return is:

'CALIBRATED 10/1/88 BY J.D.!

Commands
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Description

Syntax
Parameters
Hemarks

Commands
2-52

Catalog. Returns a catalog lst of all user-detined arrays, variables and sub-
routines.

CAT

None,

Fach line returned by CAT contains information on one symbol. Array informa-
tion is the array name, tvpe, and number of elements, Variable information is
the name and type. Subroutine information is the subroutine name, machine
code size (bytes), and ASCI text size (bytes). The last line returned is the word
DONE,

How DELSUB Affecis CAT Listing

The BELSUB command deletes a specific subroutine from memory, but CAT still
returns the subroutine name with code size = 0 and text size = (. Since the name
still appears in the catalog listing, the name cannot be redefined as something
other than a subroutine.

How COMPRESS Affects CAT Listing

The COMPRESS command converts HP 3245A subroutines from ASCI to
machine code format. After a COMPRESS command, CAT still returns the sub-
routine name with code size listed, but text size = 0. After COMPRESS is ex-
ecuted, subroutines cannot be listed (with LIST) or stepped (with 8TEPR),

How SCRATCH Affects CAT Listing

SCRATCH deletes all user-defined arrays, variables, and stored subroutines from
volatile memory. SCRATCH also removes all arrays, variables, and subroutines
from the catalog listing.

Data Destination

When CAT is entered from the front panel, the response is displaved on the front
panel display. When CAT is executed from the controller, the response is sent to
the output buffer in the default ASCH format,

Reiated Commands

COMPRESS, DELSUB, MEMAVAIL?, SCRATCH



Example

CAT (cont)

Example: Catalog Listing (CAT)

This program shows results returned by CAT for subroutine BEEPER, REAL
variables | and R, memory), and INTEGER array A,

10 ifile CAT

20 t

30 9IM Name$ [60] IDimension array

40 CLEAR 709 tClear HP 3245A

56 CUTPUT 709;7RSTY iReset HP 3245A

66 GUYPUT 709;"SCRATCH" iClear HP 32454 memory
70 CUTPUT 709;“USE G© Itlse channel ©

&0 !

90 OUTPUT T09;%SUB BEEPER® FBegin sub BEEPER

180 OUTPUT 709;» FOR 1 = 1 TO 5% IBegin count loop

116 oUTPUY 709 BEEP OKCE" lBeep once

126 OQUTPUT 709;v WALT .5% tWait 0.5 seconds

130 QUTPUT 709;" HNEXY Iv tHinerement count

140  GQUTPUT 70%9;"SUBEND® {End sub BEEPER

150 i

160  QUTPUT 709;"REAL RY ibef REAL variable R
170 QUTPUT 7O09;"INTEGER A(203" 'A is Z1-element IRTEGER array
180 QUTPUT 709;4CATH tRequest CAT listing
190 1

200 REPEATY Loop until done

21G ENTER 709;Hame$ {Enter {ine

220 PRINT Name$ IDisplay line

230 URTIL Kame$ = “DONE" IDONE is last werd returned
240 END

A typical return follows, Note that | was automatically defined as a REAL vari-
able since it was not specifically defined as an INTEGER variable.

IARRAY A SIZE 21

REAL R

REAL 1

SUB BEEPER S1ZE 268, TEXT SIZE 136
DONE
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GCLEAR is the sume as the HP 3245A CLR command and is executed immediately
upon receipt (if INBUF ON is set). CLEAR {(or CLR) does the following:

& Halts all commands or subroutines in progress.

® (lears all status register bits except bit 4 (READY).

@ Clears any pending service request,

® (lears partially entered commands (HP-1B or front panel).
& (lears all stored error messages from error register.

& Clears the HP-IB input and output buffers,

@ Enables the front panel display (if disabled by DISP OFF).

e Disables cutput memory mode (MEM OFF)

& Sets ASCIH output format (OFORMAT ASCH).

@ Sets monitor mode to MON STATE CHANA (MON command).

CLEAR 7

CLEAR 709

CLEAR 7 Iimmediately clear all devices (device clear} on bus
t{gelect code 7).

CLEAR 709 timmediately clear device (selected device clear) at

iaddress 9 (select code 7).



Description

Syntax
Parameters
Remarks

Device Clear. CLH places the HP 3245A in the same state as set by the front
panel Clear key or by the HP-IB Device Clear or Selected Device Clear com-

mangds.
CLR

None.

CLR Command Aclion

e Halts all commands or subroutines in progress,

& Clears all status register bits except bit 4 (READY).

# (Clears any pending service request.

® (Clears partially entered commands (HP-1B or front panel).
® Clears all stored error messages from error register.

# (lears the HP-IB input and output buffers.

® Enables froni panel display (if’ disabled by DISP OFF).

e Disables output memory mode (MEM OFF).

e Sets ASCII cutput format (OFORMAT ASCII),

@ Sets monitor mode to MON STATE CHANA (MON command).

Effect of CLE on Subroutines

If a sulbroutine is being entered when the CLR command is executed, the sub-
routine is scratched and the HP 3245A returns to the normal command mode.
{The CLR command should not be used in a subroutine.)

CLR Command vs. Device Clear Messages

The CLR command is not recognized until all previously entered commands have

been executed. However, the HP-1B Device Clear (eg, CLEAR 7) and Selected
Pevice Clear (e.g., CLEAR 7¢8) commands abort any currently executing
commands.

Related Commands

CIIL, CLROUT, GAL, RESET, RQS, RST

Commands
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CLR (cont)

Example  example: Using CLR, CLEAR, and CLEAR 709 Commands

The following program lines show the effect of the HIP 3245A CLR command
versus the HP-IB CLEAR and CLEAR 709 commands on an HP 3245A at address
T09.

10 OUTPUT 709;"CLR™ Telear HP 3245A at address 09 when the
lcommand is executed.

G CLEAR 7 IImmediately clear all devices (Device
IClear) on hus {select code 7).

10 CLEAR 709 {immediately clear device (Selected Device
iCiear) at address 9 (select code 7).

Commands
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Syntax
Parameters
Remarks

Example

Clear Qutput Buffer. Clears (erases) the data in the HP-IB output buffer. When
the output buffer is enabled, CLROUT is useful to ensure that the next query
from the controller gives a predictable response.

CLROUT
None,

Using OUTBUF and INBUF with CLEGUT

With QUTBUF OFF (output buffer disabled), it is usually not necessary to clear
the outpul buffer since new data overwrites existing data in the buffer.

With INBUF ON (input buffer enabled), commands following the CLROUT
command may be accepted and stored before CLROUT is executed, I the com-
mands return data, the data returned may be old data, new data, or a combina-
tion of old and new data.

Helated Commands

CLR, INBUF, OUTBUF
Example: Clearing the HP-IB Quiput Buffer

This program statement clears the HP-1B output buffer,

160 OUTPUT 709;"CLROUTY ICiear HP 3245A output buffer

Commands
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Syntax
Parameters

sub_name

Hemarks

Example
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Compress Subroutine. Converts the text of the named subroutine from ASCH
to machine code, This saves space in memory, buf compressed subroutines can-
not be listed or stepped.

COMPRESS sub name

Subroutine pame. Subroutine names may contain up to 1§ characters, The first
character must be a letter (A-Z) but the remaining nine characters can be letters,
numbers (0-9), the underscore character (" ") or the question mark (")
Subroutine names must not be the same as HP 3245A commands or parameters,
previously defined array or variable names, or stored state names,

Use COMPRESS Oniy After Subroutine is Tested

Use COMPHRESS only after a subroutine has been debugged and tested, since a
compressed subroutine cannot be listed (with LIST) or stepped (with STEP),
Attempting to list or step a compressed subroutine does not produce an error but
no action is taken. To avoid memory fragmentation, compress each debugged
subroutine before downloading other subroutines. Compressed subroutines con-
tinue to appear in the catalog listing (CAT) with machine size (S8IZE) given, but
text size = § (TEXT SIZE 0).

Aelated Commands

CAT, LIST, STEP, SUB, SUBEND
Example: Compressing a Subroutine (COMPRESS)

This program compares the effects of COMPRESS with DELSUB on HP 32435A
subroutines. Subroutine V_OUTPUT is compressed with COMPRESS, while
subroutine BEEPER is deleted with DELSUB. Note that V_CUTPUT can be
run, but can no longer be listed or stepped. In contrast, BEEPER cannot be run
although the subroutine name appears in the CAT list,

10 tfile COMPRESS

20 H

30 DiM C$HE60] 10im cont array

40 CLEAR 709 tClear HP 3245A

50 QUTPUT 709;HRSTH tReset HP 32454

60 QUTPUT 709;“SCRATCH® [Ctear HP 3245A memory
70 QUTPUT 70%9:*UsE On 1Use channet A

80 !

90 CUTPUT 70%9;"SUB V_OUTPUTH 1Begin sub V_OUTPUY
100 QUTPUT 709;" DIM VOUT(3)" IDimension array

110 QUTPUT 709;» FILL vOuTt 1.1,2.2,3.3,4.4" I1Enter array values
120 OUTPUT 709:n  APPLY DCMEMV 4,VOUTH fQutput triggered DCV

13C  OUTPUT 709;" WAIT 3% idait 3 seconds
140 OUTPUT 709;% FOR [ = 1 YO 3% 1Begin count leoop
150 QUTPUT T09;n TREGIN SGLM 1Single trigger
160 OUTPUT 709;" WAIT 3¢ tWait 3 seconds



t70  OUTPUT 709;% NEXT [*

1RO CUTPUT 709;MSUBENDH

198 OUTPUT 709;"COMPRESS V. OUTPUTH
200t

210 DUTPUT 709;"SUB BEEPERY

220 OUTPUT 709;% FOR [ = 1 TO 59
230 QUTPUT 709:" BEEP ONCE™®
240 QUTPUT 709;0 WAIT .5

250 OUTPUT 709;" NEXT I

260 GUTPUT 709;"SUBENDY

278 OUTPUT 7G9;“DELSUB BEEPERY
280t

290 OUTPUT 7G9;RCATH

380

310 REPEATY

320 ENTER 709;C$

330 PRINT C3$

340 UNTIL CH="DONE"

3506 END

COMPRESS (cont)

IIncrement Loop
tend subroutine
ECompress sub vV OUTPUT

tRegin sub BEEPER
tBegin count loop
1Beep once

IWait 0.5 seconds
fIncrement count
VEnd sub BEEPER
IDelete sub BEEPER

tCataleg listing

tRepeat until DONE
lEnter tine
Ibisplay line
IDONE is last word

A typical return follows. Since subroutine BEEPER was deleted from memory
(SIZE 0, TEXT SIZE 0) by the BDELSUB command, the subroutine cannot be run,
but the subroutine name BEEPER still appears in the CAT list. The sub

YV _OUTPUT was compressed (SIZE 462, TEXT SIZE () by the COMPRESS
command, so the subroutine can still be run but cannot be stepped or listed.

Also, note that the size of REAL array VOUT has been changed to 0 elements by

the COMPRESS command,

SUB BEEPER SIZE TEXT SIZE 8
REAL I

RARRAY YouT SIZE

sSuUB V_OUTPUT SIZE 462, TEXT $I12E 0
DONE

Cormmands
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Remarks
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Continue Subroutine, Continues execufion of a paused or stepped RUN sub-
routine without further infervention.

CONT
None.

CONT Resumes Execution of Current Subroutine

CONT resumes execution of a RUN subroutine currently paused or in single-step
mode, When executed, CONT allows the subroutine 1o execute to completion,
starting with the command after PAUSE or the last command to be stepped.

Related Commands

PAUSE, RUN, STEP, SUB, SUBEND
Example: Continuing a Paused Subroutine (CONT)

In this program, the § key is redefined as the CONT command to continue sub-
routine V_QUTPUT when key is pressed. When the program executes, the out-
put from channel A is set to 1.1 VDC and remains at that level until the @ key
and Enter keys are pressed. (CONT is displayed on the front panel when the @
key is pressed.) Each time the 0 and Enter keys are pressed, the subroutine is con-
tinued and the output is increased [.1 VDC (22 VDC, 3.3 VIC, 44 VD).

10 tfile CONT

20 i

30 CLEAR 789

40 GUTPUT 709;"RSTH

59 OUTPUY 709;"SCRATCH*

&9 QUTPUY 709;uUSE (Ov

70 CUTPUT 7O9;“DEFKEY 0, *CONT'#
&0 t

90 QUTPUT 709;1SUB V_OUTPUTH

160 CUTPUT 709;% [BIM VOUF(3)H IDimension array

110 QUTPUT 7069;% FILE VOUT 1.1,2.2,3.3,4.4" 1Enter array values
120 QUTPUT 709:" APPLY DCMEMV 4&,VOuTm" 10utput triggered DLV
130 OUTPUT 709;" FOR I = % TO 3¢ 'Begin count leop

140 QUTPUT 709 PAUSEY tPause subroutine

150 QUTPUT 70G9%;¢ TREGIN SGL® 1Single trigger

160 OQUTPUT 709;"™ NEXT I® lIncrement loop

170 OQUTPUT 709;"SUBEND" tEnd subroutine

18 ¢t

19C  QUTPUT TOP;WRUN V_OUTPUT®
200 CUTPUT T09;"LOCAL"

210 END

Fiear HP 3245A

IReset HP 32454

IClear HP 3245A memory
tUse channel A

iDefine key G as “CONTH

{Begin subroutine

1Run subroutine
1Front paneil mode



Description
Syntax
Paramelers

argument

Remarks

Example

Cosine, Returns the cosine of the angle (in radians) represented by the argument.

COS (argument)

The argiment parameter must be a number or numeric expression in radians.
The valid range is + 2.98150824429204 E48.

Helated Commands

ATN, SIN

Example: Using the COS Function

This program computes the cosine of 30 degrees (0.5235 radians) and displays the
resulf (86007479} on the controller CRT,

10
20
30
40

QUTPUT T7O9;YVREAD COS(.523%3"¢ tCompute and read C0S of 30 degrees
ENTER 709;A lEnter result

PRINT "Zosine = ";A Ibisplay result

END

A typical return is:

Cosine = .B6&607479

Commands
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Remarks
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Channel Reset, Places the specified channel in its reset state. This command
performs the same action as the RESET o/ (or BST oh) command.

CRESET cé

Channel to be reset. CRESET 0 or CRESET CHANA resets channel A while
CRESET 100 or CRESET CHANB resets channel B.

CRESET Same as BESET for a Channel

The actions for CRESET are the same as for RESET ch on the channel specified.
Refer to the RESET command for details,

Example: Besel HP 3245A Channels

Line [08 resets channel A and line {10 resets channel B.

160 OUTPUT 7O09;"CRESET 0O# tReset channel A
110 OUTPUT 709;“CRESET CHANBY IReset channel B



>TYPE? (CTYPE)

Description

Syntax
Parameters

channel

Remarks

Example

Channel Type Guery. CTYPE? (or CTYPE) returns a number indicating whether
or not the specified channel is installed. CTYPE? returns "21" if the channel is
installed or "0" if the channel is not installed.

CTYPE? channel

Channel which is queried, CHANA or 0 specifies channel A, CHANR or 100
specifies channel B.

CTYPE? (or CTYPE) returns "21" if the specified channel is installed, or returns
"0" if the channel is not installed.

Data Destination

If the MIEM command is used, the value returned by CTYPE? is stored in the
specified variable or array. When CTYPE? is executed from the front panel, the
response is displayed on the front panel display. When CTYPE? is executed from
the controller, the response is sent to the output buffer in the default ASCI
format.

HP-IB Deata Format

The HP 3245A returns numeric results in either ASCIF or binary format (see the
OFORMAT command). In the default ASCII format, CTYPE? returns integer
results in 0-digit signed notation. In the binary format, CYYPE? returns integer
results in 16-bit, 2s complement notation,

Related Commands

1D?, IDN?
Example: Determining if a Channel is Instalied

This program returns a number indicating whether the specified channel is instal-
fed in the 3245A,

10 QUTPUT 709:"CTYPE? CHANBY tQuery if channel B is installed
20 ERYER 709;:A IReturn number

30 PRINT A IDisplay number

40  END

If channel B is installed, the number returned is:

21

Coemmands
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Set/Head DC Offset Yoltage, DCOFF gets the DO offset voltage for sine, ramp,
square, and arbitrary waveform outputs on the USE channel. DCOFF? returns
the DD offset value on the USE channel,

DCOFF volts
DCOFF?

Offset voltage in DC volts. Positive or negative number such that the peak AC
magnitude of the output waveform, plus the magnitude of the of fset, does not
exceed 50% of the selected peak-to-peak range. Power-on/reset volis = 0.

Using DCOFF

If the autorange mode is enabled (ARANGE ON or RANGE AUTO) when the
DCOFF command is executed, the HP 3245A automatically changes range as
required to accommodate the offset voltage. With the 00 mode (IMP ), the ac-
tual DC offset voltage equals the programmed value with or without load ter-
mination, In the 500 mode (IMP 50), the actual offset voltage equals the
programmed value ONLY when the channel is terminated with a 500 load,

QUT OF RANGE Error

I’ the present AC amplitude for a specified DC offset is greater than the maxi-
mum allowed for a new DC offset, selecting the new DC offset will generate an
"OUT OF RANGE" error. For example, if channel A is set for 500 impedance, 5
V ac PP ouiput, and 2.5 ¥V DC offset, attempting to set DCOFF 2.8 will generate
the error "GUT OF RANGE -— 5.000000E+G", where the error value refers to the
amplitude rather than the DC offset.

Query Command (DCOFF?)

The DCOFF? command returns the DC offset voltage setting on the USE chan-
nel (channel A or B),

Helated Commands

APPLYs, ARANGE, IMP, RANGE, USE



Example

DCOFF/DCOFF? (cont)

Example: Hamp Waveform Output With DC Ofiset (DCOFF)

10
20
30
44
50
60
70
80
0
106

1file DCOFF

!

CLEAR 709

OUTPUY TO9;HRSTH

QUTPUT 709;"“SCRATCH®

!

QUTPUT 709;™USE Ov
QUTPUT 709;¥APPLY RPV 5%
QUTPUT 709;“DCOFF 2.5"
END

This program outputs a 5 Vac PP ramp waveform with 2.5 VDC offset,

iClear HP 3245A
tReset HP 3245A
{Clear HP 3Z45A memory

1Use channel A
1output ramp waveform & 5 Vac PP
tSet offset = 2.5 VDC
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Commands
2-66

Set/Read DC Resolution. BCHES selects high-resolution or low-resolution mode
for DC voltage and current outputs on the USE channel, DCRES? returns the
setting (HIGH or LOW) on the USE channel

DCRES mode

DCRES?Y

The mode parameters follow. Power-on/reset mode = HIGH,

mode Definition

HIGH #igh-Resolution Mode: 40 msec settling time
(at 0.0001% resclutiony; 6 digits of resolution;
2 DC volitage ranges; 4 DC current ranges.

LOW Low-Resolution Mode: 100 psec settling time
(at 0.05% resolution); 3 digits of resclution;
7 Bt voltage ranges; 4 DC current ranges.

Resolution Modes (DCRES)

For greatest accuracy, use the high-resolution mode (DCRES HIGH) which
provides six digits of resolution. For decreased settling time with lower (three-
digit) resolution, use the low-resolution mode (DCRES LOW).

The high-resolution mode has two DC voltage ranges: | VDC and 10 VIDC, The
low-resolution mode has seven DC voltage ranges from less than 200 mVDC up
to 16 VIIC (refer to the APPLY DCV command). Four DC output current ranges
are available from 0.1 mA to 100 mA for both high-resolution and fow-resclution
modes (refer to the APPLY DCi command).

OUT OF RANGE Error

If the preset DC output in BDCRES HIGH mode is greater than the maximum al-
lowed in DCRES LOW, selecting DERES LOW will generate an "OUT OF
RANGE" error. For example, if you set channel A to output 10.1 VDC with
DCRES HIGH, selecting DCRES LOW will generate the error "OUT OF RANGE
-1 GEGOG0E+L", Note that the error value refers to the amplitude rather than to
the DC resolution.

Query Command {(DCRES?)

BCRES? returns the setting (HIGH or LOW) on the USE channel {channel A or
B).

Related Commands

APPLY DCI, APPLY DCV, BCRES?, USE



DCRES/DCRES? (cont)

Exampﬁe Exampie: Using the DCRES Command (DCRES)

When this program executes, R8T sets high-resolution mode (BCRES HIGH).
Then, DCRES LOW sets low-resolution mode on channel A, Since the 125V
range and 00 output impedance are used. the resolution of the 1.123 VIO output
is 625 mV {refer to the APPLY DOV command).

16 ifile DCRES

20 !

390 CLEAR 769 IClear HP 3245A

40 QUTPUT 709 "RSTH IReset HP 3245A

50  QUTPUT 709;“SCRATCH" tClear HP 3245A memory
60 !

70 CUTPUT 709;"USE O tUse channel A

80  OUTPUT 709;" DCRES LOWH 1Set low-resolution mode
90 QUTPUT 709;® APPLY DCV 1.123¢ loutput $.123 pCv

100 EWD
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string

Remarks
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Detine Key/Read Defined Key. DEFKEY allows a vser-deflined string to be as-
siprnied to a NUMERIC key on the HP 3245A front panel. DEFKEY? returns the
current definition for the specified NUMERIC key,

DEFKEY kep, string
DEFKEY? key

The key parameter can be any of the front panel NUMERIC keys {0 through 9).

The string parameter (up 1o 75 characters} is assigned to the specified NUMERIC
keps, When DEFKEY is executed from the front panel, the string parameter
must be enclosed in quotation marks ("string™).

When DEFKEY is executed from the controller, the siring parameter must be
enclosed in double quotation marks ("siring ™) or apostrophes (Cstring’). Use the
empty string {e.g., OUTPUT 709:MDEFKEY 1 1) to return a NUMERIC key to its
default definition. Use DEFKEY DEFAULT to return atf NUMERIC keys to the
default definition.

Redefining NUMERIC Keys (DEFKEY)

Redefined NUMERIC keys may contain complete commands or command
fragments. Muktiple commands may be stored in a single key when separated by
a sernicolen (). Up to 75 characters can be stored in a NUMERIC key string.
Cunly the NUMERIC keys (0 through 9) can be redefined. The front panel
FUNCTION/RANGE, MENU, and USER keys cannot be redefined. Strings
defined by the DEFKEY command are stored in continuous memory and are
retained when power is removed from the HP 3245A.

Query Command (DEFKEY?)

The DEFKEY? key command returns the current definition of the specified key.

Related Commands

None.
Example: Redefining a NUMERIC Key (DEFKEY)

This program redefines NUMERIC key 5 with the string "USE 0;aPPLY DCV 0.1"
and returns the redefined function to the controller CRT. When NUMERIC key
5 is pressed, the HP 3245A outputs 0.1 DCV from the USE channel. To return
kev 8 to its original definition, use cuTPUT 709;"DEFKEY 5 '+ To return ALL
NUMERIC keys to thetr original definitions, use QUTPUT 708;"DEFKEY
DEFAULT". Note that ¢ycling power does NOT return the NUMERIC keys to
their default definitions.



16 tfite DEFKEY

20 ;

30 DIM ARETH0R

40 CLEAR 709

50 QUTPUT 7O09;1"RsTY

€0 OUTPUY 709;"SCRATCH"
70 !

DEFKEY/DEFKEY? {cont)

iDim controlier array
iClear HP 3245A
tReset the 3245A
tCiear 3245A memory

20 QUTPUT 7O09;"DEFKEY 5,'USE O;APPLY DCV 0.1'% IRedefine key 5

90 OUTPUT 7O9:MDEFKEY? 59
100 ENTER 709;AS

190 PRINT AS[2;LEN(AS)-Z]
120 GUTPUT 709;"LOCALY

130 END

A typical return is;

USE O;APPLY DCV 0.1

lRead key 5 new definition
'Enter definition

tDisplay definitien

iPlace 3245A in local state
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Set/Read Dutput Delay. DELAY specifies a time interval during which outputs
from the USE channel are allowed to settle before the next command is ex-
ecuted. DELAY? returns the delay value set for the USE channel.

DELAY [rime]
DELAY?

Specifies settling time (range = § to 999 seconds) with 0.01 second resolution.
Power-on/reset fime = 004 seconds. Default fime = automatically determined by
function, range, DC resolution, and cutput impedance,

Default Delays

If a delay is not specified, the HP 3245A determines a default defay based on
present function, range, DC reselution, and output impedance. If the output
function, range, resolution, or output impedance are changed without specifying
a new delav, the default delay time is updated based on the new selection.

Once a delay time is set with DELAY, the value does not change until another
value is specified or the USE channel is changed. A delay time can be set which
is shorter than the default value, but the resultant settling time may be too short
to allow the channel to meet accuracy specifications for that cutput function.

Change in: Default Delay

Function:

High-res DCV/DCI from other function. 1 sec

All other function changes. 30 msec
Qutput VYalue:

High-resolution mode 40 msec

Low-resotution mode (same range) 0 msec

BC triggered-seq mode {first value) 30 msec

DC trig-seq mode (after first value) 0 msec

Atl other modes 30 msec

DC offset:
Changes default delay for sine, 30 msec
ramp, square, and arb functions

Range:
#igh-resolution mode 40 msec
Al1 other modes 30 meec

output Impedance (voltage only):
High-resolution mode 40 msec
AlL other modes 30 msec




Example

DELAY/DELAY? (cont)

Commands Affected by DELAY

The BELAY command affects commands which conirol the output function
{APPLY commands), output range (ARANGE and RANGE), DC resolution
(DCRES), and ocutput impedance (IMP). When the USE channel is operating in
the DC triggered-sequence mode (APPLY DCMEMI or APPLY DCMEMY), only
the first value in the sequence is delaved.

Query Command (DELAY?)

DELAY? returns the delay value sef for the USE channel (channel A or B}

Helated Commands

APPLYs, DCRES, IMP, RANGE, USE
Example: Specifying 2 Delay Time (DELAY}

This program seis a delay beiween the output of two DC voltages. APPLY DCVY
5 (line 90) cutputs 5 VDL, After a two-second delay, APPLY DCV 2.5 (line 100)
outputs 2.5 VDOC.

10 tfile DELAY

20 !

30 CLEAR 709 iIClear HP 3245A

49 QUTPUT 709;HRSTH TReset HP 32454

50 OUTPUT 709;"SCRATCH® tClear HP 3245A memory

60 ;

70 QUTPUT 709;"USE 0% tUse channel A

89 QUTPUT 70%;" DELAY 2% iSet 2 second delay

20 QUTPUT 709:" APPLY DCV 5 foutput 5 VDG for 2 seconds
100 QUTPUT 709;™ APPLY BCV 2.5% toutput 2.5 vbC

11¢  END
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Jeiete Subroutine. Deletes the specified subrouting from HP 3245A memory
but does not delete the subroutine name from the catalog listing (contrast with
SCRATCH).

DELSUB sub_ name

Subroutine name. Subroutine names may contain up o 10 characiers. The first
character must be a letter (A-Z) but the remaining nine characters can be letters,
numbers {(-9), the underscore character (" "}, or the question mark ("M,
Subroutine names must not be the same as HP 3245A commands or parameters,
previousty defined array or variable names, or stored state names.

Subroutine Name Not Deleted

Deleting a subroutine recovers the memory space and the subroutine cannot be
called (with CALL} or run (with RUN), The deleted subroutine name still appears
in the CAT listing {with size zero) and cannot be redefined as anvthing other than
a subroutine. Use SCRATCH to remove definitions of all user-defined names.

Related Commands

CAT, PURGE, SCRATCH
Exampie: Deleting a Subroutine

Refer to the COMPRESS command for an example program which compares
the effects of COMPRESS with DELSUR on HP 3245A subroutines,



Description

Syntax

Parameters
ALL

HEART

HP3245

NOISE
Remarks

Example

Demonstation Waveforms. Demonstates some arbifrary waveform capabilities of
the 3245A.

DEMO A4LL
HEART
HP3245
NOISE

Using DEMO ALL continuously cycles through the three demonstration
waveforms: HEART, HP3245, and NOISE. All outputs are from the front panel
Gutput connectors.

DEMO HEART generates a 025 V ac PP electrocardiogram waveform on channel
A and a 2.0 V ac PP phonocardiogram wavef'orm {(suitable for directly driving 80
speakers) on channel B

DEMO HP3245 generates a 0.1 V ac PP "HP3245" loge on channels A and B.
DEMO NOISE generates a 0.4 V ac PP noisy sinewave on channels A and B,

None.

This program generates a 0.25 V ac PP electrocardiogram waveform on channel
A and a 20V ac PP phonocardiogram waveform on channel B,

10  CLEAR 709 IClear HP 3245A

20 OUTPUT 709;"RST" IReset HP 32434

39 CUTPUT 709;"SCRATCHY tCiear HP 3245A memory

40  OUTPUT 709;" DEMO HEART® tQutput EX6 and phonocardiogram
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Description

Syniax
Parameters

agrray name

max_index

Remarks

Commands
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Dimension REAL Array. Reserves space in HP 3245A memory to store REAL
ALMeric arrays,

DIM array name(max index)|array name (max index), ..
o — ? . —

Array name. Array names may contain up to 10 characters. The first character
musi be a letter (A7) but the remaining nine characters can be letters, numbers
{0-9), the underscore character (* "), or the question mark ("), Asrray names
must not be the same as HP 3245A commands or parameters, previously defined
array or variable nanies, or stored state names.

Specifies the number of elements in the array. Valid range of max__index is 0 to
32767. The lower bound (also known as option base) for ail arrays is zero so the
number of elements in the array is one more than max__index. For example,
"DIM A(5)" reserves memory space for a REAL array A with six elements (0
through 5).

Hedimensioning Arrays (DIM}

Executing DIM (or REAL) sets up a REAL array and fills all elements with zeroes.
Arrays may be redimensioned using DIM or BEAL. A redimensioned array is fil-
fed with zerces in all elements. If the array is redimensioned to the same size, it
is zeroed and all previous data is lost. Any number of arrays may be dimen-
sioned up to the iimit of available HP 3245A memory.

User-Defined Arrays are Global

All REAL numeric arrays are global among all front panel, HP-IB, and sub-
routine operations. A user-defined array may be used in any HP 3245A com-
mand where a numeric parameter is required.

DM Command Stored in Subroutine

If a DIM command is stored in a subroutine, the array name is defined im-
mediately, but data storage for the array is not allocated until the subroutine is
run or called {the name cannot be used for a subroutine name, another array
name, or a variable name).

DIM Command Versus REAL Command

The DIM command defines REAL arrays only, while the REAL command defines
REAL arrays and REAL variables.

Recovering Memory Space

Use the SCRATCH command to recover memory space allocated for arrays by
the DIM command. After SCRATCH, any valid name can be used.



DiM {(cont)

Helated Commands

ISP, FETCH, FILL, INTEGER, REAL, SIZE?, VREAD
Examp!e Example; Dimensioning REAL Array

This program line sets up REAL array A with 11 elements (0 through 10}

190 QUTPYT 709;"DIM A(10)M iDefine REAL array A with 11 elements

Commands
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Description

Syntax

Parameters

mode

MSG

message

memarks
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Enable/Read Front Panel Display. DISP {or DSP) enables or disables the front
panel display. This command can also be used to display a string. the contents of
a variable, a number, or a numeric expression. DISP? (or BSP?) returns a quoted
string containing the contents of the front panel display.

DISP mode

or

DISP [MSG] [message)

DISP?

Enables or disables the front panel display. The parameters follow,
Power-on/reset mode = ON,

mode i PBescription

ON Front panel display enabled.
OFF Front panel disptay disabled (arrow/dashes displayed).

MSG is an optional parameter used to indicate to the HP 3245A that a message is
to be displayed on the front panel.

The message may be a quoted string of characters (quotation marks are not dis-
plaved), the value of a variable, a number, or a numeric expression {(enclosed in
parentheses),

If DISP is executed from the front panel, the message parameter must be
enclosed in quotation marks ("message™). If DISP is executed from the controller,
message must be enclosed in double quotation marks {" "message” ") or
apostrophes (message’). When using the controller, the message can be entered in
either upper case or lower case letters.

Disabling/Clearing Front Panel Display (DISF)

When disabled (DISP OFF), the front panel displays all dashes and all annun-
clators are OFF. The display can be reenabled with BISP ON or by pressing any
front panel key which changes the display, With the display disabled, command
execution speed increases since the HP 3245A does not continually update the
front panel display. To clear the front panel display, send "DISP > ",



Examples

DISP (DSP)/DISP? (DSP?) (cont)

Query Command (ISP

DISP? (or BSPY) returas a quoted string containing the contents of the front
panel display, including all characters outside the I5-character display window
{up to 256 characters). When DISP? is executed from the front panel, "DISP? is
displayved on the front panel. When DISP? is executed from the controller, the
response is sent to the output bulfer in the default ASCH Tormat.

DISP? is usefu) for reading MON displays. The MON command normally dis-
plays results on the front panel. However, you <can use DISP? to send the results

to the controller.

RBelated Commands

FETCH, VREAD

Example: Display Message and Variable

This program displays the cosine of 30 degrees (5235 radians) on the front panel
display.

10 GUTPUT 709;"WAL = COS(.5235)" iCompute cosine
20 OUTPUT 709;"DISP 'Cosine = ', VAL® 1Digplay result
30 END

Example: Reading MON Messages

This program monitors the state of channel A and displays the resulis on the
controller CRT. (Note that the state of channel A is also displaved on the front
panel display.)

10 DIM MessageB[256] IDimension string array

20 OUTPUT TO9;“RESETH iReset HP 32454

30 QUTPYT 709;"MON STATE 09 IDigplay channel A state
40 OUTPUT 709:9DISP t: IClear front panel dispilay
50 WAIT 4% - IWait for state on display
60 OUTPUT 709;"DISP?Y iRead front panel display
70 ENTER 709;Message$ Ifnter message

83 PRINT Message$ IPrint message

90 END

Since RESET sets channel A to its power-on condition, a typical return is;

3. 000000E+0DCY, FREQ 10060.000 1000.000,

DCOFF 0.CO0000E+00,DUTY 50.0,PANG 0.000,RANGE 17.0,ARANGE ON,
TERM FRONT, IMP O,DCRES HIGH,TRIGMODE OFF,TRIGIR HIGH, TRIGOUT
OFF ,SYNCOUT OFF,REFIN INT,REFOUT EXT,DELAY §.04™
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Description

Syntax
Parameters

nuymeraior

denominator

HRemarks

Example

Cammands
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Division. Returns the integer portion of a division. Normal division takes place
but all digits to the right of the decimal point are truncafed (contrast with MOD).

aumerator DIV denoninator

The numerator parameter may be a number, numeric variable, math function, ar-
ray element, or numeric expression (enclosed in parentheses).

The denominaior parameter must be a value NOT equal to zero. This parameter
may be a number, numeric variable, math function, array element, or numeric

expression,

Related Commands

MOD, INT

Example: Using the DIV Function

This program divides 7 by 3 and displays the integer portion of the division (2)
on the controller CRT.

18 OUTPUT 709;"VREAD 7 D1V 3¢ ICompute and read DIV value

20  ENTER 70%;A tEnter result
30 PRINT YDIV = ;A IPrint result
40 END

A typical return is;

Dlv = 2



Description

Syntax

Parameters

il

source

Hemarks

Set/Read Trigger Bus Source. When TRIGIN TBO/TBT is set. DRIVETBR selects
the source to drive the specified trigger bus (0 or ). DRIVETBN? returns the
source 1o drive the specified trigger bus.

DRIVETBR source
DRIVETBR?

The n parameter specifies the trigger bus to be used. A "(" specifies backplane
trigger bus 0, while a "1" specifies backplane trigger bus 1,

Source which drives the specified trigger bus. The source parameters Follow,
where LOW = 0 VY and HIGH = +5 V, Power-on/reset source = OFF.

source pefinition

GFF Disablie the trigger bus drivers.

LOW Force the trigger bus low (0 Volts).
HIGH# Force the trigger bus high (+5 Volts).
SGL Pulse the trigger bus (LOW then HIGH}

when the command is executed.

TRG Pulse the trigger bus {LOW then HIGH)
when the #P 3245A receives a TRG command
or an HP-1B Group Execute Trigger.

Using DRIVETBn OFF

When using the external {rigger input ports (TB0O and TB1) on the rear panel to
input an external trigger, set GRIVETBn OFF to disable the trigger bus drivers
This allows TBO and/or TBI to act as input terminals,

REFOUT/SYNCOUT/DRIVETBnN Interaction

Using REFOUT TBn or SYNCOUT TBn automatically resets DRIVETBn to OFF.

Guery Command {DRIVETBr?)

The BRIVETBn? command returns the source setting (OFF, LOW, HIGH, or
TRG) for the specified trigger bus.

Related Comimands

REFIN, REFOQUT, SYNCCOUT, TBa?, TRIGIN
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DRIVETBn/DRIVETBER? (cont)

Example

Commangds
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Exampie: Driving Trigger Bus 0 (DRIVETH)

This program drives backplane trigger bus 0 LOW, then HIGH, when DRIVETBG
SGL is executed, DRIVETBO? returns the source for TRO (SGL) for the
BRIVETEO command.

10
20
30
40
60
60
70
80
20
100
110
120
1390

TFILE DRIVETB
1

CLEAR 709

OUTPUT 709;"RSTH

QUTPUT 709;"SCRATCHD

OUTPYT 709;"USE 0¥

i

OUTPUT 709;"TRIGIN TBOW

QUTPUT 709;"DRIVETBO SGL®
OUTPUT 799;“DREIVETBO?"

ENTER 709;AS

PRINT “TBO DRIVE SOURCE [S";AS
END

A typical return is:

T80 DRIVE SOURCE IS SGL

fCiear HP 3245A
|Reset HP 3245A
1Clear HP 3245A memory

18et trigger source
'Pulse TBO LOW then HIGH
lQuery TBO source

tEnter source

IDisplay source



Description

Syntax
Paramelers

ch

Bemarks

Data Test DTEST (or DTET) performs a data test on channels A and/or B and
returns the measured values, Both channeis can be tested at the same time. Note
that the data test is also performed during an FTEST.

DTEST {ch [chi]

Channel parameter. ¢/ = 0 (channel A), = 100 (channel B), = | (channel A rear
panel), = 101 (channel B rear panel). if no channel is specified, channels A and B
are tested. Note that DTEST resets the specified channel(s).

Brata Returned

DTEST performs the same test as the FTEST command for each channel.
However, BTEST returns the actual measurements (175 per channel.

Cabling Required for Data Test

To perform the data test, the Cutput port (front or rear panel) of the channel
being tested must be connected to the channel’s Trigger (1/0) port.

Data Destination

If the MEM command is used, the values returned by the DTEST command are
stored in the specified array. When DTESTY is executed from the front panel, the
response is displayed on the front panel digplay. When BTEST is executed from
the controller, the response is sent to the output buffer in the default ASCI
format.

HP-IB Data Format

The 3245A returns numeric results in either ASCIH or binary format (see the
OFORMAT command). In the default ASCIH format, the DTEST command
returns real results in 8-digit scientific notation, In the binary format, the DTEST
command returns real results in IEEE-754 64-bit notation.

Relaled Commands

FTEST

Commands
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DTEST (DTST) (cont)

Example

Commands
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Example: Data Test on Channels A and B

This program performs a data fest on channels A and B. The results of the test
are stored in FIP 3245A menmory with the MEM command, are then read from
memory, entered into the controller. and displaved.

10
20
30
40
50
&0
70
89
0

DIM Test1¢(0:34%9)

DUTPUT 709 %01M RESULTS(34T)n
QUTPUT 709;"MEM RESULTS"
GUTPUT 70%;"DTESTH

QUTPUT 709;YMEM OFFY

QUTPUT 709:"VREAD RESULTS"
ENTER 709;Test1(*)

PRIRT Testl(¥*)

END

Should the HP 3245A fail a data test, return the instrument to yvour nearest
Hewlett-Packard Sales and Support Office for repair.



Description

Syntax
Rarameters

% duty
Remarks

Example

Set/Read Duty Cycle. DUTY sets the duty cvcle for ramp and square wave out-
put waveforms, DUTY? refurng the duty cycle on the USE channel.

DUTY % duty
DUTY?

Duty cycle between 5% and 95%. Power-on/reset % dury = 50%.

DUTY Valid for Waveforms up 1o 100 kH»

At power-on, the duty cycle for ramp and square waveforms is 50%. The duty
cycle can be varied from 5% to 95% for frequencies up to 100 kHz For square
wavelorms above 100 kiz, an error is generated if the duty cycle is set to a
value other than 50% (DUTY 50),

Momentary iregularities in the Outpul Waveform

Hepeated specification of the same duty cycle (eg, BUTY 150UTY 15) wil
cause momentary {(approximately 120 msec) irregularities in the waveform he-
cause the waveform is reloaded with a new duty cycle on each execution.

Query Command (DUTY?)

The BUTY? command returns the current duty cycle on the USE channel (chan-
nel A or B),

Related Commands

APPLY RPV, APPLY SQV, FREQ. USE
Example: Setting Duty Cycle (DUTY)

This program outputs a 5 Vac PP, 5 kHz, 25% duty cvcle square waveform from
channel A,

10 ifile DUTY

20 !

30  CLEAR 799 IClear HP 3245A

40 QUTPUT 709;“RSTH IReset HP 32454

50 QUTPUT 709;YSCRATCH™ IClear BP 3245A memory

&0 t

70 QUIPUT 709;"USE O¢ ttdse channel A

231) CUTPUT 709;"BUTY 25¢ 1%et 25% duty cycle

g9 QUTPUT 74%;"FREQ 5E3W 1Set freguency to 5 kHz
100 OUTPUT 749;4APPLY SQV 5v toutput sgq wave & 5 Vac PP
110  END
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Description

Syntax
Parameters

string

Remarks
Example
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Echo. Tests commumcation between the HP 3245A and the controller by send-
ing a string to the HP 3245A and having it "echo” back.

ECHO string

Any set of allowable ASCIE characters enclosed in either double guotation marks
{" "string” ") or single apostrophes (string’).

None,
Example: Echoing a Message

This program sends a message from the controller to the HP 3245A which
returns the message to the controller for display.

10 DIM A${1003

20 GUTPUT 7O9:MECHD 'HP 32454 Source' "
30 ENTER 709;A%

40 PRINT AS

50 END

A typical return is;

THP 3245A Source!



Description

Syntax
Parameters

control

Remarks

Examples

End Suppresses or asserts the HP-IB Fod Or Fdentif y (EOL) signal. When en-
abled, the HP-1B EOQI line iy set true concurrent with the transmission of the lasgt
data byte for any outpui format.

END controf

The control parameters follow, Power-on/reset conrrol = OFF.

controt Definition

QFF EQI tine is suppressed.

ON EOQI line true concurrent with last data byte.
ALMHAYS Same action as ON,

Command Termination

Normaliy, data messages over the HP-IB bus are sent using standard ASCI codes
and are terminated by the ASCH carriage return/line feed (cr If). Some controll-
ers, however, cannot terminate data input on ¢r //. For this reason, the EQI line
in the HP-IB interface may be used to mark the end of the data message using
the END command.

Using the EOI Une

With ENED ON set, the HP 3245A sets the EQI line true concurrent with the last
byte of the data message (the line feed). With END OFF set, EOI is suppressed
and the line feed terminates the message when the preceding data satisfies the
condroller variables,

Ysing END With the Qutput Buffer

With the cutput buffer OFF (QUTBUF OFF) (power-on), data sent to the buffer
overwrites the data currently in the buffer. Thus, asserting EOl with the output
buffer OFF Is effective only for controllers which do not recognize // as a
ferminator,

With the cutput buffer ON (QUTBUF ON), data from multiple commands is ap-
pended to data currently in the buffer. With END ON, EOI is asserted with the
last bvie (/) of each command’s data so multiple ENTER statements are
required. However, with END OFF, EOI is suppressed and a single ENTER
statement can be used.

Example: Suppressing EO (END)

This program demonstrates the effect of END OFF (the power-on setting). in the
program, the ouiput buffer is enabled so that data will be appended (DCRES?,
BANGE?). Because EQI is suppressed, a single ENTER statement enters the entire
contents of the buffer into the controller. The line feed associated with the
results of RAMNGE? terminates the data message.
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END (cont)

10 tfile END
26 1This program demonstrates the effect of END GFF (pouwer-conj.

30 !

40 CLEAR 709 ICiear HP 3245A

58 QUTPUT 7O9;8RSTH 1Reset HP 324%A

&0 OUTPUT 709;"SCRATCHY 1Clear HP 3245A memory
70 1

80  OUTPUT 70%;"OUTBUF ON® tSet output buffer ON
90 QuUYPUT 709;WUSE o lUse channel A

160 QUIPUT 709;" DCRES?Y 1Query DC resolution
119 QUTPUT 709;" RANEGE?Y® iQuery DC range

120 ENTER 709;A%,8 tEnter DL resolution
130 PRINT A%,B ibisplay resolution, range
140 END

A typical return is
High 1
Example: Asserting EOI (END_1)

This example is similar to the first, however: END ON is set. The ocutput buffer is
enabled such that the data returned by BCRES? RANGE? is appended. Since
END ON is set, EQI is asserted with the last byte (line feed) of the DCRES? and
with the last byte (line feed) of the RANGE? data. Therefore, two ENTER
statements are reguired.

i6  tfite END_1
206 ‘This program demonstrates the effect of END ON.

30 !

40 CLEAR 709 ICiear HP 3245A

50 QUTPUT 709;MRSTY 1Reset HP 3245A

64 QUETPUT 79%;"SCRATCHY iCtear HP 3245A memory

70 {

an QUTPUT 709:"OUTBUF ONY I8et ocutput buffer ON

0. OUTPUT. 70G:“END. ONY ténable EOL to be asserted
100 QUTPUT 709;9USE O¢ tUze channel A

119 OUTPUT 709;'" DCRES?® lguery DC resolution

120 GUTPUT 709;" RANGE?V IGuery DC range

T30 ENTER 709;A% tEnter DC resclution

140 ENTER 70%9;8B tEnter DC range

150 PRINT A%,B {Display resolution, range
160 END

A typical return is:

HiGH H
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See the IF, . END IF Command,

See the WHILE..END WHILE Command.
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Description

Syntax
Faramelers
Remarks
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Ervor Guery. Returns the ervor code of the most recent ervor. deletes that error

code from the crror register, and clears the status register ervor bit after all crrors

are read. Note that ERR? cannot be executed from the frong panel.
ERR?

Nene,

Data Helurned

One integer is returned corresponding to the most recent error in the error
register. Errors are read in a first-in-first-out fashion {ie, the first error to occur
is the Tirst error Lo be read). If no error codes are in the error register, "0" is
returned, Up to Four errors can be stored in the error register.

ERR? Clears the Error Register

ERRA? reads the error messages and clears the error register one error at a time,
Frrors that occur while the register is full are displaved as usual, but are not
stored in the error register. Reading an error message makes space available in
the register for the next error.

ERR? May Ciear the Stalus Regisier Error Bit

The status register ervor bit (bit 5) and the tront panel ERR annunciator are
cleared when the error register is empty.

The RESET (or BRE8T) and CLR commands clear the error register, the status
register error bit (bit 53), and the ERR annunciator.

Data Destination

If" the MEM command is used, the value returned by ERER? is stored in the
specified variable or array. If the MEM command is not used. the response is
sent to the output buffer in the default ASCH format.

HE-18 Data Format

The HP 3245A returns numeric results in either ASCH or binary format (see

OFCRMAT command). In the default ASCH format, ERR? returns REAL results
in 8-digit scientific notation. In the binary format, ERR? returns REAL results in

IELEE-754 64-bit notation.

Related Commands

CLR, ERRSTR?, RESET, RST, STB?



Example

ERA? (cont)

Example: Reading Error Codes

This program gses the ERA? command wirhin a loop to read and print alf error

codes in the error register.

10 REPEAT

20 GUTPUT 70%;BERR2Y
38 ENTER 709;Code

40 FRINT Code

50 UNTIL Code=(

&0 END

IBeginning of leop

1Read error code

1Enter code (error number)
IPrint code

tioop until all errors are read

A typical return for three errors (i, 62, and 2) follows. Note that the order of
ervor occurrence in 1, 62, and 2.

&2
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Descripiion

Syntax
Parameters
Hemarks
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Error String Query. Eetarns the error code and string of the most recent error,
deletes that error {(rom the error register. and clears the status register ervor hit
after all errovs arve read,

ERRSTR?

MNone.

Data Returned
ERRSTR? returns a nomber, a comma, and a quoted string which may contain
up 1o 250 charsoters, Frrors are returped in a Cirst-in-tirst-out Cashion (ie, the
first esror Lo occur is the first error Lo be read). I no error codes are in the er-
ror regisfer, v 0, NO ERROR™ 15 returned,

ERARSTR? Clears the Error Register

ERASTH? reads the error messages and clears the error register one ervor at a
time, Errors that ocour while the register is full are displaved as usual, but are
not stored in the error register, Reading an error message makes space available
in the register for the next error.

ERRSTR? May Clear the Siatus Register Error Bit

The status register error bit (bit 5y and the front panel ERR annunciator are
cleared when all errors have been read from the error register.

RESET and CLR Clear the Error Register

The RESET (or RST) or CL.R commands clear the error register, the status regist-
er error bit, and the ERR annunciator.

Data Destination
Executing ERRSTR? from the froat panel displavs the response on the front
nanel display, When ERRSTR? is executed from the controller, the response is

sent to the output buffer in the default ASCI format.

Related Commands

CLR, ERR?, RESET, RST, STB?



Example

ERRSTR? (cont)

Example: Reading Error Messages

This program uses the ERASTR? command within & loop o read and print all

error messages in (he crror regisier.

10
20
30
40
50
60
70

DIM Message$ {2561

REPEAT

CUTPUT 70, #ERRSTR?"
ENTER 709:Code, Messages
PRINT Code, Message$

UNTIL Code=0

END

trimension array

tBeginning of loop

tRead error register

TEnter code, message

tDisplay code, messade

Hoop until alt errors are read

A typical return for two errors (61 and | in that order) follows.

61,

1
L

0,

"OUT OF RANGE
HINCOMPLETE COMMAND

HNO ERRORY

Aj

Expected command header or assignment!
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Description

Syntax
FParameters

argument

Remarks

Example
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Exclusive-0R. Returps a "0 or "1" based upon the iogical exclusive-OR of the
specilied arguments.

argumenit EXOR argument

Each argument parameter may be a number, numeric variable, math function, ar-
ray element, or numeric expression (enclosed in parentheses).

EXCH Operation

The EXOR command returns "0" or "{" as shown in the following truth table. If
one argument specified is a non-zero value, "1" is returned, If both arguments are
0, or both are non-zero, a "8" is returned.

A B A EXOR B
9 0 0
0 1 1
1 0 i
1 1 0

Related Commands

BINEOR, OR

Exampie: EXOR Statement in IF...END IF Loop (EXOR)

This program uses EXOR within an IF...END IF loop. The first time the sub-
routine is called, A = 3 and B = 0, so the A EXOR B result (line 90) is "TRUE",
The second time the subroutine is called, A = 0, so the A EXOR B result is

"FALSE",

10 Ifile EXOR

29 {

30  CLEAR 709 1Clear 32454

40 QUTPUT 70%;"RSTH IReset 32454

50 QUTPUT 709;"SCRATCHY iClear 324%A memory

60 !

70 QUTPUT 709;vSUB EXORLOOP™ {Download subroutine

80  QUTPUT 70%;" [EINTEGER A,BY 1Define integers A and B

90  OUTPUT 709;" IF A EXOR B THEN® 1Start loop

160 OUTPUT 709;¢ BISP 'TRUE!M tDfsplay "TRUE® if A EXOR B = 1
118 OUTPUT 709;% ELSE"

120 CUYPUT 709;™ DISP '"FALSE®® IDisplay HFALSEY if A EXOR B = 0
130 OUTPUT 709;% END IFY 'End loop

140 ©OUTPUT 709;"SUBENDH tEnd subreoutine

150 |}

160  QUTPUT 709;%A=3;B=0" ibefine A and 8

170 OUTPUT 709;9CALL EXORLOOPM iCali subroutine

180 WAIT 2



EXOR (cont)

190 oUTPUT 70G;"A=0" reedefine A
200 GUTRUT 709;HCALL EXORLOORH tall subroutine
210 END
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Description
Syntax
Parameters

argument

Remarks

Example
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Exponent. Raises the base e {2.718281828) to the power of the argument.

EXP (argument)

The argusient must be a number or numeric expression {enclosed in parentheses),

Related Commands

LGT, LOG

Example: Using the EXP Function

This program raises e to the 10th power and displays the result (22026.466) on
the controller CRT,

10
20
30
40

QUTPUT 709;"VREAD EXP(10)" {Raise e to 10th power, read value

ENTER 709:A {Enter result
PRINT ™value = ";A 'Disptay result
END

A typical return is;

Value = 22026.466



Description
Synfax
Parameters

ch

amplitude

of fset

high level

low level

Hemarks

Example

Fast Amplitude/Ofiset Change. Allows fast change of AC waveform amplitude
and/or DC offset (Jess than 90 psec from a subroutine),

FASTAMP ch, amplitude, of fset  (sine/ramp/arb waveforms)

FASTAMP ch, high level, iow level (square waveforms)

USE Channel. 0 sets channel A, 100 sets channel B.

For sine, ramp, and arbitrary waveforms, amplitinde is an integer from 0
{(nominally 0 amplitude) to 1777 (amplitude nominally equal to 100% of range).

For sine, ramp, and arbitrary waveforms, off s/ is an integer from -1319
(nominally equal to -50% of peak-to-peak range) to +1319 {nominally equal to
+50% of peak-to-peak range).

For square waveforms, Aigh__level is an integer from -1687 (nominally equal to
-50% of peak-to-peak range) to +1682 (nominally equal to +50% of peak-to-peak
range).

For square waveforms, low _level is an integer from +1612 (nominally equal to
-50% of peak-to-peak range) to -1612 (nominally equal to +50% of peak-to-peak
range).

Using FASTAMP Command

Using FASTAMP allows amplitude and DC offset changes to be made faster than
with APPLY or DCOFF, however,; features such as gqueries (FREQ?). display
monitoring (MON STATE), autoranging, parameter value checking and rounding,
and automatic use channel either return invalid values. or cannot be used at all,
APPLY ACV/ACI APPLY RPV/RPI APPLY SQV/SQI or APPLY WFVY/WFI must
be executed before FASTAMP is executed for the first time. When finished
using FASTAMP, RESET is recommended to correct queries (FREQ?). display
monitoring (MON STATE), autoranging, etc.

Helated Commands

APPLY, DCOFF, TRIGFREQ
Example: Fast Amplitude/Offset Sweep (FASTAMP)

This program sweeps amplitude, DC offset, and frequency for both channel A
and channel B. Note that using TRIGFBEQ maintains precise phase relationship
between the two channel outputs since the frequencies on both channels are
changed simultaneocusly when TRIGIN is executed. If FREQ or FASTFREQ were
used, some phase shift would occur sine the frequencies would not be simul-
taneously updated. This program requires about 868 psec per iteration.
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FASTAMP (cont)
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10

20

30

40

50

&0

7o

a0

90

160
119
120
130
140
150
160
179
180
190
200
210
220
230
240
250
760
270
280
290
300
310
320
330
340
350
360
370
380
390
406
410
420
430
440
450
460
470
480
£390
500
510
520
330

tfile FASTAMP

1
ASSIGN

#Bource TO 769

¥ points=3000

OUTPUT
CUTPUT
t

2Sourge; "REIN
gsource; "SCRATOHY

tDefine arrays, variables

I
QUTPUT
CUTPUT
GUTPUT
CUTPUT
QUTPUT

Asource;"DIM FO{": K points;")¥

@SourceyMINTEGER AMPO{";K_points;h)y
B%ource;"INTEGER AMPI{";N_points;"}"
aSource; "INTEGER OFFO(";N pointg;¥ "
ASource; "INTEGER OFF1(";N_points;")"

QUTPUT aSource;"INTEGER I, AY
!

INumber sweep points
IReset HP 3245A
{Ciear HP 32454 nmemory

tFreq array

ICh A ampiitude array
Ith B amplitude array
ich A offset array
Ich B offset array
tbef INTEGER vars

1pefine ch A and B amplitude and DC offset arrays

i

DUTPUT @Bource;"SUB DEF_ARRAYSY

OUTPUT @Source;" FOR I=1 TO Y;N points
QUTPUT aSource; ™ FO(Iy=I%1060."
QUTPUY QASource; ™
CUTPUT aSource;®
GUTPUT aSourcei"
OUTPUT &Source;"
OUTPUT @Source;™ HNEXT I®

QUTPUT dASource; "SUBEND!

QUTPUT aSource;"CALL DEF_ARRAYSY
!

1Set channel A triggering/output
1

OUTPUT &Source;*"USE 0O®

QUTPUT @Scurce;®TRIGIN HIGH!
OUTPUT @Source;*TRIGOUT EXTY
QUTPUT aSource;"FREQ O¢

OUTPUT ASource;"TRIGMODE ARMUFY
QUTPUT ASource;"APPLY ACV 1

]

1set channel B triggering/output
i

QUTPUT @Source;M™USE 1089

QUTPUT ASource;"TRIGIN EXT®
QUTPUT dSource;"¥REQ O

CUTPUT ®Source; "TRIGMODE ARMUWFY
GUTPUT a@Source;"APPLY RPY ¥

1

AMP1(1)=888"
OFFOCI)=0"

I18et initial values on channel A and B
t

QUTPUT aSource;“TRIGFRER 0,F0¢1)"
QUTPUT aASource;“TRIGFREG 140, F0(1)"
GUTPUT @Source;"FASTAMP G,AMPD(1),0Y
CUTPUT a@Source;"FASTAMP 100,AMPT1(1),0"
!

AMPC(1)=888+888.% /" ;N _points

OFFT(1)=660.%1/";N points

{pefine arrays

ICh A ampl
tch B ampl

ICh A DC offset
ICh B BC offset

1End subroutine
1Call subroutine

IUse channel A

ISet TRIGIN HIGH
lEnable Trigger conn
told at zero phase
ISet armed mode
tApply sine wave

iUse ch A

lExternal trigger
tHold at zero phase
{Set armed mode
{Apply ramp wave

ich A init freq
tch 8 init freg
tch A ampl/offset
ich B ampl/offset



FASTAMP (cont)

540 tChange ch A and B amplitude, DC offzet, frequency

550 !

560 OUTPUT &Source;"USE 0" tise channel A

576 OUTPUT @Source;"SUR SWEEPA"™ tbefine freq array
586  QUTPUT @Scurce;® FOR 1=1 70 "N points ESweep thru points
5¢G  OUTPUT @Source;¥ FASTAMP 0,AMPO(CT ), 00 tipdate ch A ampt/off
606 QUTFUT @Source;¥ FASTAMP  1GO, AMPT1(1),00 tpdate ch B ampti/off
616G QUTFUT @Scurce;® TRIGFREQ 9,F0L1™ teh A trig freq mode
620 OUTPUT BSource;" TRIGFREQ 160, FO(I ™ tch B trig freq mode
630 OUYPUT &Source;" TRIGIN SGL* {Change freguencies

640 OUTPUT @BSource;" KEXT IV

650 DUTPUT @Source:"SUBENDY

660 !

670 IMeasure/display iteration time
680 !

690 T1=TINEDATE

700 QUTPUY ASource;"SWEEPA®

710 T2=TIHEDATE

720 DISP (T2-T1)/N_points IDisplay iteration time
730 STOP
740 END

A typical return is:

L00086333211263
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Description

Syntax
Parameters
ch

freq mHz
Remarks

Example
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2-98

Fast Frequency Change. Allows fast change of AC waveform frequency {less
than 150 wsec from a subroutine),

FASTFREQ ch, freq mHz

LUSE Channel 0 sets channel A, 100 sets channel B.
Frequency in millihertz (fractional part will be truncated).

Using FASTFREQ Command

Using FASTFREQ allows frequency changes to be made faster than with FREQ,
however: features such as gueries (eg. FREQ?), display moenitoring (MON
STATE), autoranging, parameter value checking and rounding, and automatic use
channel either return invalid values, or cannot be used at all. APPLY ACY,
APPLY RPV, APPLY SQV, or APPLY WFV must be executed before FASTFREQ
is executed the first fime. When you are finished using FASTFREQ, RESET is
recommended to correct queries (FREQ?), display monitoring (MON STATE), au-
toranging. etc.

Related Commands

FREQ, TRIGFREQ

Example: Increasing Sweep Speed (FASTFREQ)

This program increases the sweep speed of a 1 Vac PP sine waveform cutput
from channel A to 300 wsec per iteration. Note that the frequency is specified in

millihertz. The frequency sweep is from 10 to 100 Hz in 0.1 Hz steps.

10 tfile FASTFRE®

20 !

3G CLEAR 709 IClear HP 3245A

4G GQUTPUT 709;"RSTH 1Reset HP 3245A

50  OUYPUY T7G9;"SCRATCH® IClear HP 3245A memory

60 QUTPUT 709;"REAL Fu IDefine REAL variable

70 QUTPUT 709;"SUB SWEEPH IBegin subroutine

80  QUTPUT 709;" FOR F=1000C TO 10C000 STEP 100" iSueep freq
90 QUTPUT 709, FASTFREQ O, F" tFast freq sweep

100 OUTPUT 799;" NEXT FM increment count

110 OUTPUT 709;“SUBEND™ 1End subroutine

120 OUTPUT 709;"CALL SWEEPY itatl subroutine

130 OUTPUT 709;USE oo {Use channel A

14G  QUTPUT 709;"APPLY ACV ¢ Tapply 1 Vac PP sine wave
15G END



Description

Syntax

Parameters

variable

expression

string

Remarks

Examples

Fetch Value Returns the value of the specified variable, expression, or displayed
guoted string FETCH cannot be executed from the front panel

variable
FETCH expression
string

Variable name, Variable names may contain up to 10 characters. The first
character must be a letter (A-Z) but the remaining nine characters can be letters,
numbers (0-9), the underscore character ("_"), or the question mark ("?"). Variable
names must not be the same as HP 3245A commands or parameters or stored
state names.

Any valid number or numeric expression {enclosed in parentheses) may be used.

A quoted ASCII string which must be enclosed in double quotation marks (" "sfr-
ing" ") or apostrophes Cstring’).

FETCH returns the value of the specified numeric variables or numeric expres-
sions. If a quoted string is specified, FETCH displays the gquoted string.

Data Destination

When FETCH is executed, the response is sent to the output buffer in the default
ASCIH format.

Related Commands

DISP, DSP, VREAD
Example: Fetching a Variable

This program assigns a value to variable A (3E2) and displays the value (300) on
the controller CRT.

10 QUTPUT 709;“LET A=3gZH tAssign value to A
20  OUTPUT 709:YFETCH A tFetch value

30 EMNTER 709;Var TEnter result

4G  PRINT Var ibisplay "3040n

5C END

Commands
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FETCH {cont)
Example: Feiching a Guoted String

This program digplays "HP 3245A" on the controller CRT.

70 OUTPUT 709;"FETCH YHP 3245A'H tFetch string

20 ENTER 709;A% fEnter string

3G PRINT A% IDisplay YHP 3245A4%
4G END

Example: Fetching a Quoted String and Variable

This program uses FETCH to display a message followed by the value of a vari-
able containing the value of the cosine of 5235 radians,

10 DIM ASIS0 Idimension array

20 OUTPUT 709;9VAL = COS(.5235)" {Compute cosine

30 OQUTPUT TO9;"FETCH *Cosine = !, VALY 1fetch cosine value
40 ENTER 709;A% 1Enter value

50 PRINT A% ipigplay value

60 END

A typical return is:

Cosine = 8.06607479E-01

Commands
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Description

Syntax
Parameters

array _name

list

Remarks

Examples

Filt Array. Places specified values into a previously dimensioned array (see the
DI, INTEGER, REAL commands). FILL is useful in defining array elemenis for
outputs using APPLY DCMEMIAPPLY DCMEMY, APPLY WFI, and APPLY WFV

commands,

FILL array name, list

Array name. Array names may contain up to {0 characters. The first character
must be a letter (A-Z) but the remaining nine characters can be letters, numbers
(0-9), the underscore character (* "), or the question mark ("?"). Array names
must not be the same as HP 3245A commands or parameters, or stored state
names,

The list parameter specifies a list of numbers to be entered into the array, If
used in a subrouting, the number of /isf items cannot exceed the subroutine size

limit.

User-Defined Arrays are Global

Al arrays are global among all front panel, HP-IB, and subroutine operations. A
user-defined array element may be used in any HP 3245A command where a
numeric parameter is required.

Using FILL with APPLY WY and APPLY WFI

If FILL loads an array to be used by APPLY WFV or APPLY WFI the numbers
entered must have values between + | inclusive.

Related Commands

DIM, INTEGER, REAL
Example: Triggered-Seqguence DE Voliage Dutputs {(FILL)

This program outputs a sine wave from channel A whose amplitude increases
from 2V to 10V in 2V increments. The FILL command in ling 70 loads an array
with the desired amplitudes. A subroutine containing a FOR.NEXT loop is
downloaded to the 3245A. Within the loop is the APPLY ACY command, The
amplitudes for the command are contained in the array (YOUT) loaded by FILL,
As each pass through the FOR.NEXT loop is made, the next amplitude in the ar-
ray is specified (VOUT(I)) and is held for for two seconds. After the loop com-
pletes and 10V is applied, the output i set to 8V,

10 tfite FillL

20 i

30 CLEAR 70% iClear 3245A

4G CUTPUT 709 uRSTY iReset 3245A

50 QUTPUT 709;YSCRATCHY iClear 32454 memory
60 OUTPUT 709;"REAL VOUT(4)™ IDimension array

70 QUTPUT 709;"FILL VOUT 2,4,6,8,10" I1Enter array values
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FILL (cont)
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80

@6

169
110
120
130
140
156
160
170
180

1
GUTPUT
CUTPUT
OuTRUT
GUTPUT
OUTPUT
QUTPUT
ouTPUY
QuUTPUT
OuTPUT
END

709;"3UB APPLY AMPY

709;n  USE On

709:4  FOR I=0 TO 4%

709;%  APPLY ACV VOUT(1)"
709;" WALT 2M

709;v%  NEXT Iv

709;4  APPLY DCV 0%

709; "SUBEND®

709;8CALL APFLY AMPY

tbounlead subroutine
iSpecify USE channel (A)
1Begin FOR/NEXT loop
FQutput = 2V, &V, 6V,
FHold amplitude 2 sec

1Qutput = QV
TEnd subrouting
tExecute subroutine



ILLZA

Description

Syntax
Parameters

integer array

Remarks

Example

Fill Array With Sine Waveform Values. Performs a sealing function on AC sine
wavefarms to decrease the time required for output,

FILLAC infeger array

Array name. Name of the array containing 2048 precomputed INTEGER values.
Array names may contain up to 10 characters, The first character must be a let-
ter {(A-7) but the remaining nine characters can be letters, numbers (-9}, the un-
derscore character ("_"), or the question mark ("?"}, Array names must not be the
same as HP 3245A commands or parameters, or stored state names.

Precomputing {Scaling) Operation

Whenever an APPLY command is used to generate a sine waveforin, the HP
3245A downloads 2048 points to the USE channel. To arithmetically scale the
data points info a format which the channel can use requires approximately 20
msec for sine waveforms, In addition to the scaling time, approximately 70 msec
are required to download the data points.

To reduce the time required to generate the cuiput, FILLAC can be used to per-
form a scaling function on the sine waveform and store the precomputed values
into an INTEGER array. The values stored in the INTEGER array are then
output from the channel using the APPLY WFVY command. Thus, with precom-
putation, the sine wave output is generated about 70 msec after APPLY WFV is
executed, as compared to 113 msec without precomputation,

Reiated Commands

APPLY WFV, FILLRP, FILLWF, USE
Example: Precomputing AC Sine Waveform (FILLAC)

This program precomputes and outputs a 10 kHz sine waveform with an
amplitude of 5 Vac (PP) from channel A. Since autorange is enabled (power-on
state), the channel outputs the waveform on the 5 VPP range. The FILLAC
command {line 90) precomputes 2048 points to define a normalized {1 Vac PP, |
kHz) sine wave.

Next, FREQ (line 100) sets the output frequency to 10 kHz Then APPLY WFY
(line 110} uses the normalized point values values along with the frequency set-
ting of 10 kHz and amplitude of 5 Vac (PP) to generate a 5 Vac (PP), 10 kHz
sine waveform.

iG tfite FILLAC

e i

3¢ CLEAR 709 tClear 3245A

40 CUTPUT 709;"“RSTH {Reset 3245A

50 QUTPUT 709;"“SCRATCH" iClear 3245A memory
60 !

70 OUTPUT 709;MINTEGER SCALE(Z047)" IDeclare INTEGER array

Commands
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FILLAC (cont)
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80
0
100
110
120

OUYPUT TO9:USE QW

QUTPUT 709;" FILLAC SCALE"
OUTPUT 709;% FREQ 10E3"

QUTPUT 709:* APPLY WFV 5, SCALE™
EHD

iUse channel A

tFilt array with scaled values
ISet frequency to 10 k#z
tgutput 10 kHz sine wave



Description

Syntax
Parameters

array name

block data

Remarks

Example

FHl Array With Binary Values. Places specified binary values wto a previously
dimensioned array (see DIM, REAL, INTEGER commands)

FILLBIN array name, block data

Array name. Array names may contain up to 10 characters, The first character
must be a letter (A-Z) but the remaining nine characters can be letters, numbers
{0-9), the underscore character (" "), or the question mark ("1"). Array names
must not be the same as HP 3245A commands or parameters, or stored state
Names,

The hlock _data parameter consists of the # sign, the letter A, and a 16-bit in-
teger which indicates the number of bytes of data to follow.

Helated Commands

DiM, FILL, INTEGER, REAL
Example: Fill Array With Binary Values (FILLBIN)

This program transfers binary data (a Gaussian noise pattein) from a Series
200/300 controller to the 3245A. The data is preceded by the IEEE 728 Block A
header which consisis of #, A, and a 16-bit integer {(Lgnth) indicating the number
of bytes which follow the header. The signal is a 2048 point waveform with
eight bytes per point/reading.

10 tfite FILLBIN

20 !

30 CLEAR 709 tClear 3245A

40 CUTPUT 709;M“RSTH IReset 3245A

50 QUTPUT 709;"SCRATCHM tCiear 3245A memcry

60 QUTPUT 7O9;“REAL WV_AMP(2047)" tArray to be fitled by controiler
70 ¢

80 ASSIGHNBIn dat T0 709;FORMAT OFF 1Assign 1/0 path to HP 32435A

90 REAL Wv_amp(0:2047) iController array w/Gaussien Noise
100 INTEGER Lrgth ivariable w/# bytes after header
110 tngth=16384 1# of bytes which foileoew header
120 FOR 1=0 TO 2047 IGenerate Gaussian noise pattern
130 Nvﬁamp(l)=.4*(RND+RMD+RNB§RND+RND)‘3

140 NEXT 1

150 |

160  OQUTPUT 709;"ysE g» ftlge channel A

170 OUTPUT 709;" FILLBIN WV_AMP, #AM; tTransfer data to 3243A

180 OUTPUTBiIn_ dat;ingth;wV_amp(*) 'with header preceding data

190 OUTPUT 709;" APPLY WFV 2.5,WV_AMP" tApply dat a as an a rb waveform
200  END
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Description

Syntax
Parameters

infeger array

% duty
Remarks

Example
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Fill Array With Ramp Waveform Values, Performs a scaling function on ramp
waveforms to decrease the time required for output.

FILLRP integer array |, % duty |

Name of the array containing 2048 precompuied INTEGER values. Array
names may contain up to {0 characters, The first character must be a letter (A-
Z) but the remaining nine characters can be letters, numbers (0-9), the underscore
character (" "), or the gquestion mark ("7"). Arravy names must not be the same as
HP 3245A commands or parametfers, or stored state names,

Precomputing {Scaling) Operation

Whenever an APPLY command is used to generate a ramp waveform, the HP
3245A downloads 2048 points to the USE channel. To arithmetically scale the
data points into a format which the channel can use requires approximately 45
msec for ramp waveforms. in addition to the scaling time, approximately 70
msec are required to download the data points,

To reduce the time required to generate the output, FILLRP can be used to per-
form a scaling function on the ramp waveform and store the precomputed
values into an INTEGER array. The values stored in the INTEGER array are
then output from the channel using the APPLY WFVY command. Thus, with
precomputation. the ramp wave output is generated about 70 msec after APPLY
WFV is executed, as compared to 115 msec without precomputation.

Related Commands

APPLY WFV. FILLAC, FILLWF, USE

Example: Precomputing AC Ramp Waveform (FILLRP)

This program precomputes and outputs a 3 kHz ramp waveform with an
amplitude of 325 VPP from channel A. The waveform duty cvcle is set to 33%.
Since autorange is enabled (power-on state), the channel cutputs the waveform

on the 5 VPP range.

10 tfile FILLRP

20 ]

39 CLEAR 7C9 tCigar 32454

40 OUTPUT 709;"RST" fReset 3245A

50 QUTPUT 709;"™SCRATCH" IClear 3245A memory

60 !

70 OQUTPUT 7D9;"INTEGER J(2047)% tpefine INTEGER array J

8¢ QUTPUT 709;HUSE O tUse channet A

96 OUTPUT T709;® FILLRP J, 33" FFSLL J, duty eycle = 33%
100 OUTPUT 709;"  FREQ 3g3n IChange output freq to 3 kiz

110 CQUIPUT TC9; "™ APPLY WFV 3.25,J% 1Qutput ramp waveform
120 END



Description

Syntax
Parameters

real array

integer array

Hemarks

Example

Fifl Array With Arbitrary Waveform Values., Perferms a precomputing function
on arbitrary waveforms to decrease the time required for output,

FILLWF real array, integer arvay

Name of the REAL array containing up to 2048 arbitrary waveform points
which will be converted to integer format (by FILLWF) and stored in in-

teger  array. Array names may confain up to [0 characters. The first character
must be a letter (A-7) but the remaining nine characters can be letters, numbers
{0-9), the underscore character (" "), or the guestion mark ("), Array names
must not be the same as HP 3245A commands or parameters, or stored state
nAames,

Name of the INTEGER array contfaining 2048 precomputed integer values,
Array names may contain up to 10 characters. The first character must be a let-
ter (A-Z) but the remaining nine characters can be letters, numbers (0-9}, the un-

same as HP 3245A commands or parameters, or stored state names.

Precompuling {Scaling) Operatien

Whenever an APBLY command is used to generate an arbitrary waveform, the
HEP 3245A downloads 2048 points to the USE channel. To arithmetically scale
the data points into a format which the channel can use requires approximately
500 msec for arbitrary waveforms. in additien to the scaling time, approximate-
ly 76 msec are required to download the data points.

To reduce the time required to generate the output, FILLWF can be used to per-
form a scaling function on the arbitrary waveform and store the precomputed
values into an INTEGER array. The values stored in the INTEGER array are
then output from the channel using the APPLY WFV command. Thus, with
precomputation, the arbitrary waveform ocutput is generated about 70 msec after
APPLY WFV is executed, as compared to 570 msec without precomputation.

Related Commangs

APPLY WFV, FILLAC, FILLRP, USE
Example: Precomputing an Arbitrary Waveform (PRE_ARRB)

This program demonstrates the speed advantage of precomputing arbitrary
waveforms. In the example, the arbitrary waveform Sin(x)/x is computed and
stored in a 3245A real array. The array is then specified by the APPLY WFV
command and command execution is timed. FILEWF precomputes Sin{x)/x
using the data in the real array and stores the resuits in an integer array. The {(in-
teger) array is then specified by APPLY WFV whose execution is timed again.
The times shown following the program listing show the advantage of using
precomputed data.
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FILLWF {cont)

10 1file PRE_ARB

20 !

30 REAL ACO:1) icontrotiler variable for sxec. times
40 CLEAR 709 IClear 3245A

50 OUTPUT 7OF;URSTH IReset 32454

60 CUTPUT 709;"SCRATCHY IClear 3245A memory

70 !

80 OUTPUT 709:M0UTBUF ONY TEnable ocutput buffer

90  GUTPUT 709;"INTEGER SCALE{2047)* 1Array for precomput ed data
100 OUTPUT FO9;VREAL T(3)4 VArray for execution times
110 1

120 OUTPUT 709;"SUB SENXH tSubroutine to compute Sin(x)/x
t30  OUTPUT 70%;" REAL WV_AMP(2047)" IREAL array for Sin(x}/x data
140  OUTPUT 709;" PE=3.1415" IAssign value to PI

150  QUTPUT TF09:n K=(-5%p1+10%P1/2048)" lInitialize X a

160 QUTPUT 709;" FOR I = G TO 2047" HlEvaluate Sin{x)/x

170  OUTPUT 709;" IF X = §.0 THEN" tTest for ¥ = 9

180 OUTPUT 709;" WY AMP(I) = 1.0¢

190 QUTPUT 709;" ELSE"®

200 OUTPUT 709;" WY _AMP(I) = SIN(X)/XM

210 OQUTPUT 709;% END IF"

220 OUTPUT 70%;n K=K+ 10%P1 /204830

230 OUTPUT 709;% NEXT ¢
240  QUTPUT 709;"SUBENDY
250 OUTPUT 709;MCALL SINXY

260 1

Z70 OUTPUT 709;v“USE O¢ tUse channel A

280 OUTPUT 709;"MEM T® tEnable 3245A memory

290 QUTPUT 709;"TIME® tRead 3245A clock

300 OQUTPUT 709;% APPLY WFV 2,WV_AMPY" [Command which is timed

310 OGUTPUT T7O9;VYTIME" tRead 3245A clock

320 !

330 CGUTPUT 709;YFILLWF WY _AMP, SCALE" IScale Sin(x)/x, store in array
340 CUTPUT 709;MTIMEY tRead 3245A clock

350 CGUTPUT 709;" APPLY WFV 2,SCALE" tTime precomputed waveform

360 GUTPUT 709;"TIM E" 1Read 3245A clock

370 CUTPUT 709;“"MEM OFF® tDisable memory

380 ¢

390 CUTPUT 7O%;"VREAD T(1)-T(0)¥ tCompute execution time

400 CUTPUT 709;"VREAD T(3)-T{2)" tCompute execution time (precomp)
410 ENTER T7O9;A(%) tEnter computed times

420 PRINT “ARBITRARY WAVEFORM =";A(0}

430 PRINT

440  PRINT VYPRECOMPUTED ARBITRARY WAVEFORM =";A(1)

450 END

A typical output based on the program is shown below:
ARBITRARY WAVEFORM = .73
PRECOMPUTED ARBITRARY WAVEFOR = .11
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Description

Syntax

Parameters
counter

initial _value

final value

step size

Remarks

For-Next Loop. Defines a loop which is repeated untll a loop counter passes a
specified value For-Next loops can only be used in 3245A subroutines.

FOR counter = initial value TO final value |STEP step_size)

program segrment

NEXT counter

The counter parameter is a variable name which acts as the loop counter.

The initial _value parameter is a number, numeric variable, or numeric expression
{enclosed in parentheses) which is the beginning value of the loop counter, The
loop counter is set to this value when the loop is entered.

The final _value parameter is a number, numeric variable, or numeric expression
{enclosed in parentheses) which is the ending value of the loop counter. When
the loop counter exceeds this value, program execution continues with the state-
men{ after the NEX'T statement.

The optional step _size parameter is a number or numeric expression (enclosed in
parentheses) which specifies the amount the leop counter is incremented or
decremented for each pass through the loop. A negative siep _size decrements
the loop counter for each pass. Default srep  size = L

FOR..NEXT is Valid Only in Subroutines

The FOR..NEXT construct may be used only within subroutines.

tsing the FOR...NEXT Construct

The loop counter is set equal to initial _valiie when the loop is first entered.
Fach time the NEXT statement is encountered, the counter increments by
step size and is tested against final__value. I final _value is not exceeded,
program execution continues with the line immediately following the FOR
statement.

When counter exceeds final __value, program execution continues with the line
immediately following the NEXT statement. Notice that the loop counter is one
greater than the final vaiue when the loop is exited (or one less than if step size
is negative).

The initial value, final value, and step size are calculated when the loop is en-
tered. These values are used while the loop is repeating. If a variable or expres-
sion is used for any of these values, its value may be changed after entering the
loop without affecting the number of times the loop is repeated. However,
changing the value of the loop counter affects the number of times the loop is
repeated.
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FOR...NEXT (cont)

Related Commands

IF. . THEN, SUB, SUBEND, WHILE
&xampies Example: FOR..NEXT Loop
This program sets up a FOR..NEXT loop with an initial value of | and a final

value of 20 {default step = I}, The loop is part of subroutine FORLOOP which
displays the value of the counter {1 through 20} when the subroutine is executed.

10 QUTPUT 709;"INTEGER " iDefine INTEGER variable I
20 GUTPUT 709;95UB FORLOOPH tBegin subroutine

30 QUTPUT 709;n  FOR i=1 TO 20¢ tBegin loop

40 QUTPUT 709;" DISP [;WAIT .5 tDisplay vatue; wait .5 sec.
58 OUTPUY 709;1 NEXT It text value

&0 QUTPUY 709;"'SUBENDY tEnd subroutine

70 OUTPUY T7O9;"CALL FORLOOPH lExecute subroutine

80 END

Example: FOR...NEXT Loop with Negative Step

This program sets up a FORL.NEXT loop with an initial value of 20, a final value
of I, and a step size of -1. The loop is part of subroutine LOOP which displays
the value of the counter (20 through 1) when the subroutine ig executed.

10 QUTPUT 709:9INTESER IV ibefine INTEGER variable 1
20 CUTPUT 709;"sSUB LoOPY IBegin subroutine

30 OCUTPUT 709;% FOR =20 70 1 STEP -1t tBegin ltoop

40 QUTPUT 709;" DISP I;WAIT 5% IDigsplay value; wait .5 sec.
50 QUTPYT 709;" NEXT I® INext value

60 QUTPUT 709;"SUBERDY {End subroutine

78 QUTPUT 709;"CALL LOOP® 1Execute subroutine

80 END
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Description

Syntax

Parameters

freg I

freg 2

Remarks

Set/Head Oulput Frequency. FREQ sefs the output frequency for sine, ramp,
square, and arbitrary waveforms on the USE channel, FREQ also sets the high-
trigger-level and low-trigger-level frequencies when using the duai-frequency
mode. FREG? returns the high-trigger-level and low-trigger-level frequency set-
tings on the USE channel

FREQ freg [ |, freq 21

FREQ?

This parameter specifies the single output frequency for normal operation or the
high-trigger-level cutput frequency in dual-frequency mode. The output
frequency range for sine, square, and arbitrary waveforms is 0 to 1 MHz with
0001 Hz resolution. Ramp waveform performance is not specified above

100 kHz and will degrade substantially above this frequency,

When using the dual-frequency mode (TRIGMODE DUALFR) the freq [ pa-
rameter specifies the output frequency generated when the input trigger is high
{+5V). Power-on/reset freq ! = 1008 Hz

This optional parameter is used only in the dual-frequency mode and specifies
the low-trigger-level output frequency. The value selected for this parameter is
the output frequency generated when the input trigger is low (0V). The output
frequency range for sine, square, and arbitrary waveforms is 0 to | Mbz with
0001 Hz resolution. Ramp waveform performance is not specified above

100 kHz and will degrade substantially above this frequency. Power-on/reset

Square Wave Duty Cycle Cannoi Be Varied Above 100 kHz

At power-on, the duty cycle for ramp and square waveforms is set to 50% (see
the BUTY command). The duty cyele can be varied from 5% to 95%. However,
when generating square waveforms at frequencies above 100 kHz, an error is
generated it the duty cycle is set o a value other than 50% (DUTY 50),

Query Command (FREG?

FREQ? returns the high-trigger-level and low-trigger-level frequency settings on
the USE channel,

Related Commands

APPLYs, DUTY, TRIGIN, TRIGMODE, USE
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FREGQ/FREQ? (cont)

Examples

Commands
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Example: Setting the Ouiput Frequency
The following program outputs 2 5 Vp-p, 10 kHz sine wave.

10 CLEAR 709

20 BUTPUT 709;9"R3TH

30 OUTRPUT 709;"SCRATCHM

40 !

50  OUTRUT 709;"USE On

60 OUTPUT 709;" FREQ 19E3H
70 OQUTPUT 709;" APPLY ACV 5V
80 END

Example: The Dual Frequency Mode

The following program cutputs a 5 Vp-p sine wave at 10 kHz or 100 kHz,
depending on the input trigger level (TRIGIN).

10 CLEAR 709

20 OUTPUT 709;"RST®

%0 OUTPUT 7O9;"SCRATCHM

40 t

50  OUTRUT 709;"uss oo

60  OUTPUT 709;®* TRIGMODE DUALFR®
70 OUTPUT 709:;% TRIGIN HIGHY

80  OUTPUT 709;" FREQ tOE3,100E3"
90 OUTPUT 709;" APPLY ACV 5"

100 END

As the program executes, the 3245A is cleared, reset, and channel A is selected as
the USE channel. TRIGMODE DUALFR (line 60) places the 3245A in the dual
frequency mode. TRIGIN HIGH (line 70) sets the input trigger high so that when
the signal is applied (line 90), the frequency is 16 kHz (line 80). Executing:

OUTPUT 70%;"TRIGIN LOGW"

sets the input trigger low, thus setting the output frequency to 100 kHz. Setting
the input trigger high again would change the frequency to 10 kHz



Description

Syntax
Parameters
ch

Remarks

Example

Fixtured Self-Test, FTEST (or FTST) performs a fixtured self-test on the
specified USE channel

FTEST [chlchy

Channel parameter, ¢h = { (channel A), = 100 (channel B), = | (channel A rear
panel), = 101 {channel B rear panel), if no channel is specified, channels A and B
(front panel) are tested. Note that FTEST resets the specified channel(s).

FTEST returns "PASS" if all tests pass or "FAIL" if one or more tests fail. Any
failures that occur during the test are displaved on the front panel display and
the first four errors arve stored in the error register. (Use the ERR? or ERRSTR?
command to read the error register) Status register bit 5 (Error) is set if any
failures occur.

Data Destination

When FTEST is executed from the front panel, the response is displayed on the
front panel display. When FTEST is executed from the controller, the response
is sent to the output buffer in the default ASCI format,

Cabling Required for Fixlured Test

To perform the fixtured test, the Guiput port (front or rear panel) of the chan-
nel being tested must be connected to the channel’s Trigger (I/0) port.

Related Commands

DTEST

Example: Fixiured Self-Test on Channel A (FTEST)

This program performs a fixtured self-test on channel A, If all tests pass, "Test.
Passed" appears on the controller. If one or more tests fail, "Test Failed" appears
on the controiler and the first four errors are displayed. Noie that the channel’s

Output port must be connected to its Trigger (1/0) port.

19 1file FYESY

20 !

30 DIM Err$[60] 1Dimension controlier array

40 QUTPUT 70%9;"usE Ov {yse channel A

30 OUTPUT 709; "FYEST O lperform fixtured self-test

60  ENTER 709;A% tEnter result of test (pass/fail)
7C IF A% = YFAIL"™ THEN fEnter loop

80 PRINT "Test Failed" 1bisplay message if test fails

99 FOR I = 1t TO 4 'Error loop

160 QUTPUT 709;HMERRSTR?V IRead error string

110 ENTER 709;Err$ tEnter string

Commands
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FTEST (FTST) {cont)

1720 FEINT Errs IPrint string

1340 BEXT 1 ftoop until error register is empty
140 ELSE

150 PRINT "Test Passed" IDisplay message if test passes

160 END IF lEnd loop

170 END

Should the 3245A fail a fixtured self test, return the instrument to the nearest
Hewlett-Packard Sales and Service Office For repair.
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2-114



Description

Syntax

Parameters

topic

Remarks

Examples

Help Function, Provides svntax statements and brief descriptions of selecied HP
3245A commands and parameters,

HELP [ropic

Type HELP ropic for help on a specific command, For example, HELP RESET
displays the command syntax and a brief description of the RESET command.

Using HELP with "Two-Word" Commands

For help with commands such as APPLY DCV, APPLY ACV, ete, simply specify
HELP APPLY. For help with the 8ET TIME command, specif y HELP

SET TIME.

Example; Using HELP with SET TIME

This program uses the HELP function for the SET TIME command.

10 DIM A%[2552 ipimension controller array

20 QUTPUT TO9;"HELP SET_TIME™ 'Ask for help with SET TIME

3G ENTER 709;A% FEnter information on SET TIKE
4G PRINT A% FPrint information on SET TIME
5G END

A typical return is:

SET TIME: SET TIME <seconds> ; Sets the time of day clock to the specified
time,

Exampie: Using HELP with CaLL

This program uses the HELP function for the CALL command.

10 DIM A${255] iDimension controlier array

20  OUTPUT 709;"HELP CALL" IHelp function for CALL command
30 ERTER 709;A% TEnter string

40 PRINT A% thisplay string

50 END

A typical returs is:

CALL: CALL <sub_name> ; Executes the named sub and waits for it
to complete before executing any more commands. EX: CALL Setupl;
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Begﬁripﬁ@ﬁ Mode! Number Query. Returns the model number of the HP 32454,

Syntax p?
Parameters none
Remarks pata Returned
The 1137 command returns "HP3245",

Related Commands

IDN?, REV?, SER?
Example Example: Reading HP 3245A Model Number

This program uses 1D? to read the model number of the HP 3245A.

10 OQUTPBT 70%;u1D?¢ iQuery HP 3245A model number
20 ENTER 709;A% iReturn HP 3243A model number
39 PRINT A% 1Display model number

40  END

A typical return is:

HP3245
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Description

Syntax
Parameters
Hemarks

Example

Identity Query. Returns the manufacturer’s name, the model number, the serial
number, and the firmware revigion number for an HP 3245

IDN?

None.
Data Returned

The IDN? command returns four lines of information. Line @ is the manufac-
turer’s name (HEWLETT PACKARD), line 2 is the instrument model number
{3245), hine 3 is the instrument serial number {(always 0), and line 4 is the
firmware revision number,

The firmware revision number is a four-digit vear and date code. The code has
the form "vyww", where "vy" is the year minus 1960, and "ww" is the week num-
ber of that vear. For example, 2830 means that the latest firmware revision was
the thirtieth week of 1988 (1988 - 1960 = 26),

Data Destination

When IDN7? is executed from the front panel, the response is displaved on the
front panel display. When DN? is executed {rom the controller, the response is
sent to the output buffer in the default ASCII format,

Related Commands

ID?. REV?, SER?
Example: Using the IDN? Command

This program demonstrates the vse of the IBN? command.

19 OQUTPUT 709%;"IDNM iRead HP 3245A identity

20 FOR I = 1 7O & 18et toop counter

30 ENTER 709; A$ 'Enter one string at a time
40 PRINT A3 IPrint one string

50 NEXT i lnerement counter

&0 END

A typical return is:

HEWLEFT PACKARD
3245

)

2833
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Description
Syntax

Parameters

expression

Hemarks

Commands
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H-End If Branching, Provides conditional branching within a subrouitine,
iF expression THEN

program segment

[ELSE]

[program segment]

END IF

A Boolean or numeric expression that is evaluated as TRUE if non-zero, or
FALSE if evaluated as zero,

IF...END IF is Valid Only in Subroutings

The IF...END IF construct may be used only within subroutines and the sub-
routine must be called (with the CALL command) or run (with the RUN com-
mand) o execute the commands.

Using the ELSE Statement

The ELSE statement is optional but, if used, must appear before the END IF
statement. If expression is TRUE, execution continues with the program segment
between IF...THEN and ELSE,

If expression is FALSE, execution continues with the segment after ELSE, In
either case, when the program segment is completed, assuming there are no other
ioops or conditional branches, program execution continues with the first state-
ment after the END IF statement.

Related Commands

FOR.NEXT, SUB, SUBEND, WHILE..END WHILE



Example

iF...END IF {(cont)

Exzample: Using the 1F..END IF Function (IFENDIF)

This program uses iF...END IF within subroutine IFSOR to display the square
root of a number or to indicate if the number is less than 0. The first time the
subroutine s called, the value 20000008E+00 appears on the front panel display.
The second time the subroutine is calied, the number is less than 0, so the HP
3245A beeps once and "Number <" appears on the front panel display.

10
20
36
40
50
60
70
84
90
100
116
120
130
140
150
160
176
180
190
200
210

1fite 1FENDIF

i

CLEAR 709

oUTPUT
QUTPUT
t
QUTPUT
ouTPUT
GUTRPUT
GUTPUT
GUYPUT
CUTFUT
QUTPUT
QUTPUT
QUTPUT
OHTPUT
CUTPUY
oUTPUY
ouUTPUT
OUTPUT
END

709 HRSTY
709; "SCRATCH®

709;4REAL R™

7091348 [FSQRY

709;" IF R<0O THEn®
709;n BEEPR!

709;n DISP 'Number <Q'H
709;%  ELSE"

oo DISP SQR(R)Y"
769" END LFM

709; "SUBENDY

709 HR=4 0

709;vCALL 1FSQRY
7O9;v4RLT 24
709;'R=-1H

709:"CALL 1FSGR®

IClear 3245A
lReset 3245A
FClear 3245A memory

IDefine REAL variable
thefine subroutine [FSAR
IStart IF...END IF loop
IBEEP once

Ibisplay "Number <0% if R<0
1o 76-90 onty if R>=0
IDisplay square root of R
tEnd iF...THEN loop

tEnd subroutine

i1Sef R = 4

1Execute subroutine

iWait 2 seconds

iSet R = -1

1Execute subroutine

Commands
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Description

Syntax

Parameters

mode

Hemarks
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2-120

Sei/Read Guiput linpedance. IMP selects 00 or 500 output impedance mode for
DC and AC voltage outputs. BAP? returns the impedance setting on the USE
channel

M peode
IMP?

Output impedance mode. IMP 0 selects the 60 mode, while IMP 59 selects the
500 mode, Power-on/reset mode = 0,

Using the IMP Command

In the power-on mode (IMP 0). the voltage cutput from the USE channel equals
the programmed ouiput voltage with or without load termination. For example,
if’ you program channel A to output 2 VDC in the 00 mode, the actual cutput
voltage will be 2 VDC with or without load termination.

However, in the 500 mode (IMP 50), the actual output voltage eguals the
programmed output voltage ONLY when the channel is terminated with a 50a
load. For example, if you program channel A to cutput 2 VI2C in the 500 mode,
the actual output voltage will be 2 VIDC only when channel A is terminated with
a 500 load. If the load is removed and replaced with an open circuit, the actual
output voltage will double to 4 VDC.

Changing Quiput Impedance Automatically Enables Autorange

When the output impedance is changed from 00 to 500 or vice versa, the auto-
range mode is automatically enabled. Refer to the ARANGE command for
details on autoranging

QUT OF RANMGE Error

If the present DC or AC output voltage in the 00 mode is greater than the max-
tmum output allowed in the 500 mode, selecting IMP 50 will generate an

"ouT OF RANGE" error. For example, iff vou set channel A to output 8§ VDC in the
00 mode, selecting IMP 30 will generate the error "OUT OF RANGE
—8.000000E+0". Note that the error value refers to the amplitude rather than to

the impedance.

Similarly, if the present AC output voltage in the 500 mode is less than 003125 V
ac PP (the smallest peak-to-peak voltage which can be generated in the 00 mode),
selecting IMP @ will generate an "0UT OF RANGE" erroi.



Example

IMP/IMIP? (cont)

Using the 50n Mode

Sine, ramp, sguare, and arbitrary waveforms output in the 00 (1M¥P 0) raode may
not drive 500 cables properly at frequencies greater than 100 kHz. Therefore, the
500 (BMP 50) mode should be selected when using 500 cables at those {requencies.
Gienerating high frequency waveforms with amplitudes greater than 10 V ac PP
in the 00 mode may also cause the 3245A% current limited output to generate
wnpredictable waveforms,

Query Command (IMP?)

The IMP? command returns the impedance seiting (60 or 500) on the USE
channel.

Relaied Commands

APPLYs, ARANGE, USE

Example: Setting Ouiput impedance Mode (IMP)

The following program outputs a 200 kHz, T V ac PP square wave, Since the 500
mode is selected, the amplitude will be I V ac PP if a 500 load is at the output. If
the Ioad is not at the output, the amplitude will be 2 V ac PP

10 Ifile IMP

20 !

36 CLEAR 769 iClear 3245A

40 QUTPUT 709;"RST™ {Reset 32454

50  OQUTPUT 709;"SCRATCH" iClear 3245A memory

60 i

70 OUTPUT 709;"“USE G" lUse channel A

80 QUTPUT 709;" FREQ 200E3"* iSet frequency to 200 kHz
90  OQUTPUT 70¢;" [IMP 50% tSet impedance to 50 chms

190G OUTPUT 709;" APPLY SQV 1" !Output a 1 V ac PP square wave
11G  END
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Description

Syniax
Parameters

mode

Remarks
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Enable/Disable Inpul Buffer. Enables or disables the HI* 3245A input buffer
When enabled, the input buffer temporarily stores commands as it receives them
over the HP-IB. This releases the bus immedistely after each command is
received, allowing the coniroller to perform other tasks while the HP 3245A is
executing commaids,

INBUF mode

The mude parameters follow, Power-on/reset mode = OFF,

mods befinition

OFF Gisables input buffer - coemmands are accepted
orly when HP 3245A is not busy.

ON Enables input buffer - commands are stored,
thus releasing the bus immediately.

Input Bulfering OFF {INBUF OFF)

If input buffering is OFF and the HFP 3245A is addressed to listen {i.e, accept
commands frem the controller), the HP 3243A accepts commands from the
HP-1B one command at a time, as it is ready for them. While the instrument is
processing the command, it holds the HP-1B.

After processing the command, the bus is released and the next command is ac-
cepted. Thus, the controller and the HP 3245A work in svnchronization. HP-I1B
interface commands, such as Device Clear, Local. and Group Execute Trigger,
act in sequence with other incoming commands.

inpui Buffering ON

If input buffering is ON and the HP 3245A is addressed to listen (i.e. accept
commands from the controller), the HP 3245A stores incoming commands in a
128-character input (circular) buffer. Commands are stored as fast as they are
sent, This frees the controller for other activities while the HP 3245A processes
the command string. If the input buffer fills, no more commands are accepted
until space becomes available in the buffer.

When the input buffer is ON, synchronization is lost with the controller.
However, you can monitor the ready bit in the HP 3245A Status Register (see the
READY? command) to determine when the contents of the input buffer have
been executed.

Reiated Commands

QUTBUF



Example

INBUF (cont)

Example: Enabling the input Bulfer (INBUF}

The Following example demonstrates how the 3245A°s input buffer affects
HP-1B programoung.

Ag the program executes, the 3245A {and its memory) are cleared and reset. In
line 70, the input buffer is enabled. In line 30, a sequence of commands is sent to
the 3245A. Because the buffer is enabled, cach of the commuands sent are stored,
thus releasing the bus and allowing the coniroiler 1o display "suffer Commands
Executing”. Once all commands in the buffer have executed, “Buffer Commands
complete" is displaved.

it the input buffer is disabled when the program executes. the 3245A holds the
bus vntil each command in line 80 executes. Therefore, "Buffer Commands
Executing” immediately followed by "Buffer Commands Compiete” are not displayed
until af  ter the commands in line 80 have finished.

10 1file INBUF

20 !

30 CLEAR 709 IClear 3245A

40 CUTBUT 749;uRsTH IReset 3245A

50 CUTPUT 7O9;Y“SCRATLH® IClear 3245A memory
60 :

70 CUTPUT 7092, "WINBUF OW" TEnable input buffer

89 CUTPUT 7G9;"USE O:DELAY 1.5;APPLY DCV 1.0;APPLY DCV 2.0;READY?"
29 D1sP vBuffer Commands Executing®

100 ENTER 709;A

110 IF A=T THEN

120 DISP YBuffer Commands Complete®

130 END IF

140 END
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Description

Syntax
Parameters

name

max_index

Bemarks
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Dimension INTEGER Array or Vartable. Reserves memory space in the HP
3243A to store integer variables or arravs.

INTEGER name [(mmax_index)) [,name [(max _index)ly . |

Variable or array name. Variable or array names may contain up to 10 charac-
ters. The first character must be a letter (A-Z) but the remaining nine characters
can be letters, numbers (6-9), the underscore character (" "), or the guestion mark
("1, Variable or array names must not be the same as HP 3245A commands or
parameters, or stored state names.

The name parameter specifies the name of an INTEGER array or variable, Use
name (max__index) to dimension an INTEGER array (eg, INTEGER TEST1(49) ).
To dimension an INTEGER variable, omit the max__index parameter (e.g,
INTEGER VARY).

The max__index parameter specifies the number of elements in the array. The
valid range is 0 t¢ 32767, Since the lower bound (option base) for all arrays is
zero, the number of elements in the array is one more than max__index. For ex-
ample, "INTEGER A(5) reserves memory space for array A with six elements (0
through 3).

Redimensioning Arrays

Executing the INTEGER command defines an INTEGER array and fills all ele-
ments with zerces, The redimensioned array is initialized to zeroes in all elements
(if the array is redimensioned to the same size, it is cleared and all previous data
is lost),

User-Defined Arrays are Global

All INTEGER arrays and variables are global among all front panel, HP-IB, and
subroutine operations. A user-defined array or variable may be used in any HP
3245A command where a numeric parameter is required.

INTEGER Command Stored in Subroutines

If an INTEGER command is stored in a subroutine, the array name is defined
immediately, but data storage for the array is not allocated until the subroutine is
run, {The name cannot be used for a subroutine name, another array name, or a
variable name.)

Mainframe Memory Limitations

Any number of arrays may be dimensioned up to the limit of available memory.
Since all numeric arrays declared by an INTEGER command are integers, each
element requires two bytes of memory for storage.



Example

INTEGER (cont)

Recovering Memory Space

Use the SCRATCH command to recover memory space allocated for arrayvs by
the INTEGER command., Following SCRATCH, any array name can be used.

Related Commands

DM, DISP, FETCH, FILL, REAL, SIZE?, VREAD
Example: Dimension INTEGER Variables and Arrays

These program line define an INTEGER array A with 10 elements (¢ through 9)
and an INTEGER variable B.

10 OUTPUT 709;"INTEGER A(9)M iDefine INTEGER array A with 10 elements
20 oUTPYT TFO9;“INTEGER B® Ibefine INTEGER variable 8

Commands
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Description

Syntax
Parameters

variabie

expression

Remarks

Example
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LET Assignment Agsigns values to numeric variables. The keyword LET is op-
tional,

[LET) variable = expression

The variable pavameter may be a numeric variable or an array name with a
numeric expression index such as A(4) or A{l+4). All arrays must be dimensioned
before use.

Any valid number or numeric expression (enclosed in parentheses).

Logical Expressions

Logical expressions (eg B=C, B>C, B<C, B>C, B<C) can be specified for the ex-
pression parameter, For example

20 OUTPUT 709;MA=(B>C}Y
will set A = | if B>C, or to 0 if B<(.

Heading Assigned Values

The values assigned te variables and expressions can be read using the DISP,
FETCH, or YREAD commands.

Related Commands

P2IM, DISP, FETCH, INTEGER, REAL, VREAD

Example: Variable Declaraticns

This program evaluates the sine of 0223 radians and displays the result on the
controlier CRT. Note that since the LET keyword is optional, line 10 can be

replaced with 10 QUTPUT 709;"A = SIN(.223)n,

10 OUTPUY 709;"LET A = SIN(.223)% [IPlace sine of 0.223 into A

20 QUTPUT 709;"“VREAD AN tRead value of A into output buffer
30 ENTER 709; Restit 1Enter result

40 PRINT Resit ipisplay result

50 END

A typical return is:

L22115633



Description
Syntax
Parameters

argument

Remarks

Example

Logarithim. Returns the logarithm (base 10) of the argument.

LGT (argument)

The argument parameter must be a number or numeric expression (enclosed in
parentheses) greater than zero.

Reiated Commands

EXP, LOG

Example: Compute Logarithm, Base 10

This program computes the logarithm (base 10) of 15 and displays the result on
the controller CRT.

10
20
30
40

OUTPUT 709;"™VREAD L&T(15)" ICompute and read log (base 10) of 15

ENTER 709;A tEnter result
PRINT MLogarithm = ¥;A IPrint result
END

A typical return is:

logarithm = 1.1760913
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Description

Syntax
FParameters
sub__name

Remarks
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List Subroutine. Lists the specified subroutine to the controller CRT or to the
front panel display.

LIST sub _name

Mame of the subroutine to be listed,

The LIST command lists the specified subroutine one line at a time to the con-
troller CR'T or the front panel display. The last word returned is "SUBEND ; ",

Compressed Subroutines Cannol Be Listed

A subroutine which has been compressed (see COMPRESS command) cannot be
listed using the LIST command.

Listing Subroutines from Front Panel

When listing a subroutine from the front panel, scroll through the menu until the
LEST command appears in the display. Press the right arrow key to move the
blinking cursor one position to the right. Press the up arrow or down arrow key
until the name of the subroutine vou want to list appears in the display. Press
ENTER then the down arrow key to step through the subroutine,

Listing Format

Subroutines are listed one command per line, with a semicolon following each
command. Commas that appear in a subroutine command are replaced with
blank spaces. The last line of each Msting is "SUBEND ",

Data Destination

When LIST is executed from the front panel, the response is displaved on the
front panel display. When LIST is executed from the controller, the response is
sent to the output buffer in the default ASCH format.

Related Commands

COMPRESS, SUB, SUBEND



Example

LIST (cont)

Example: Creating and Listing a Subroutine (LIST)

This program creates subroutine TEST and lists the subroutine on the controller
CRT.

Ho
20
30
49
50
60
70
a0
90
100
110
1290
130
140
150
160
170
180

tfile LISY

1

CLEAR 769 IClear 52454
OUTPUT 70%;ugRsYY tReset 32454

CUTPUT 709;"SCRATCHY

3

ouTPUT
ouTPUT
OUTPUT
QuTPUT
GUTPUT
|

QUTPUT
REPEAT

Clear 3245A memory

709:%5U8 TESTY® ibownload subroutine
709;%  USE g

709w DELAY 1.5;APPLY DCV 0.1#

709;n APPLY DCv 0.2%

709;*SUBEND™"

709,187 TESTIV IList subroutine

ENTER 709;A%
PRINT A%
UNTIL AS=“SUBEND ;%

END

A typical return is:

SUB TEST1

USE © ;

DELAY 1.5
APPLY BCV
APPLY DCV

SUBEHKD

H

-

o o
P
[Ny

-
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Description
Syntax
Parameters
Remarks

Example
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Go to Local LOCAL {(or LCL) returns the HP 31245A 1o the local mode.
LOCAL
None.

LOCAL Command Operation

The LOCAL command like the LOCAL key, returns the HP 3245A to the local
(front panel) mode, Note, however, if the kevboard is locked {(LOCK ON com-
mand), executing the LOCAL command will return the 3245A to the local mode,
but the f'ront panel will remain disabled. The LOCK OFF command (from the
controller) is required to restore keyboard control

Relaied Commands

LOCK
Example: Enabling Local Mode
This program line enables the local (front panel) mode.

70 QUTPUT 709;MLOCAL"™ IEnabte local (front panel) mode.



Description
Syntax

Parameters
Remarks

Examples

Eeturns the HP 3245A to the local mode.

LOCAL 7
LOCAL 709

Nane,

Using LOCAL 7 and LOCAL 709

Executing LOCAL 709 returns the 3245A {or the instrument at address 9) to the
iocal (front panel) mode. When a command s sent over the HP-IB, the instru-
ment returns to the remote mode. Executing LOCAL 7 returns all devices at
select code 7 to their local modes. When commands are received over HP-IB,
they execute, however; the instruments return to the local mode. To ensure thag
the instrument(s} remains in the remote mode when a command is received over
HP-1B (because of LOCAL 7), execute the HP-IB command REMOTE 7 before
you resume programming.

LOCAL 7 1Sete HP-IB REN Lline FALSE (ail devices go to local).
1Must execute REMCTE 7 to return toc remote mode.

LOCAL 709 I1ssues HP-IB GTL to device at address G%. Then,
lexecuting any HP 3245A command over HP-IB or sending
IREMOTE 709 returns the HP 3245A to remote mode.

Commands
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DQSGFEQ‘EH@?% Disables the HP 3245A LOCAL key from restoring front pane! control. LOCAL
LOCKOQUT performs the same function as the FIP 3245A BMT command.

Syntax  LOCAL LOCKOUT7

Remarks  using LOCAL LOCKOUT

& Jf the 3245A is in the local mode when LOCAL LOCKOUT 7 is sent, it remains
in tocal mode until placed in remote by a command sent over HP-IB, or by
REMOGTE 709. Once in remote, the LOCAL key is disabled and there is no access
to the 3245A functions from the front panel,

e Once the 3245A LOCAL key has been disabled by LOCAL LOCKOUT 7, ex-
ecuting LOCAL 709 will return the instrument to local until a subsequent com-
mand sent over HP-IB (or REMOTE 709) returns the instrument to the remote
mode. The LOCAL key remains disabled. LOCAL 7 followed by REMOTE 7
returns the 3245A to the local mode and enables the LOCAL key to restore front
panel control from the remote mode,

Example  using LOCAL LOCKOUT 7
The following program shows how LOCAL LOCKOUT 7 is used to disable the
3245A LOCAL key, and how LOCAL 709 and LOCAL 7 iateract with a local

lockout.

19 LOCAL LOCKOUT 7 1Sends local tockout te 3245A. The instrument

28 iig stitl in local.

30  REMOIE 709 13245A is placed in remote

40 LOCAL 709 tReturns 3245A to tocal. LOCAL key is still

50 idisabled.

60  REMOTE 709 132458 s returned te remote.

76 LOCAL 7 13245A returns to local. LOCAL LOCKOUY 7 cancelted.
80  REMOTE 7 132454 Will return and remain in remote when

90 tcommand over HP-iB (or REMOYE 709) is received.
100 REMOTE 709 132454 is again placed in remote,

110 IThe LOCAL key can nhow restore front panetl

120 lcontrol.

130 END
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Description

Syntax
FParameters

mode

Remarks

Example

Lock Front Panel Keyboard., Enables or disables the HP 3245A front panel
kevboard.

LOCK mode

The mode parameters follow. Power-on/reset mode = OFF.

mode Description

OFF Enables the front panel keyboard.

ON Front panel is totally disabled. Commands cannot
be entered from the front panel regardless of the
state {local/remote) of the HP 3245A.

Re-enabling Local Conirol

Once locked, the 3245A keyboard is re-enabled by sending:
QUTPUT 709;"LOCK OFF¥

Sending "ourput 709;nLocaln restores access to all 3245A functions from the
front panel,

Related Commangs

LOCAL
Example: Disable Front Panel

This program line disables the front panel keyboard. In this mode, no commands
can be entered from the front panel. Issue LOCK OFF followed by LOGAL to re-
enable front panel operation.

10 QUTPUT 709;"LOCK ON" Ibisables front panel keybcard
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Description

Syntax
Parameters

argument

HRemarks

Example
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Natural Logarithm. Returns the natural logarithm (base e) of the specified argy-
ment.

LOG (argument)

The argument parameter must be a number or numeric expression (enclosed in
parentheses) greater than zero.

Related Commands

EXP, LGT

Example: Compute Logarithm, Base e

This program computes the natural logarithm (base e} of 2.345 and displays the
result (8522854} on the controller CRT,

16
20
3G
£0

DUTPUT 709;"WREAD LOG(Z2.345)" iCompute natural log of 2.345
ENTER 709;A {Enter result

PRINY *Natural Log = ":4A tDisplay result

END

A typical return is;

Natural Log = .8522854



Description

Syntax

Parameters
OFF

variahie

array _name

start_index

Remarks

Memory Mode, Specifies a variable or array to store data from commands
which return numeric results. The MEM command cannot store ASCEHL (string)
resulfs,

OFF
MEM variable
array name i(start _index) |

The OFF parameter refurns the memory output mode back to normal operation
(results are not stored in memory). When a command is executed from the front
panel, the response is displayed on the front parel display. When MEM is ex-
ecuted from the controller, the response is sent to the ouiput buffer in the
default ASCII format,

If’ the variable parameter is specified, the next numeric command result is stored
in the specified variable, The memory mode is then turned of f (MER OFF),
Variable names mav contain up to 10 characters. The first character must be a
letter {A-Z) but the remaining nine characters can be letters, numbers (0-9), the
underscore character ("_"), or the question mark ("7"). Variable names must not
he the same as HP 3245A commands or parameters, or stored state names.

if the array_ name parameter is specified, all subsequent numeric data is stored
in the specified REAL or INTEGER array. Array names may contain up to 10
characters, The first character must be a letter (A-Z) but the remaining nine
characters can be letters, numbers (0-9), the underscore character (" "), or the
qguestion mark (") Array names must not be the same as HP 3245A commaands
or parameters, or stored state names.

The start _index parameter is used with the array  name parameter to specify a
starting location of the array (i.e, store numeric results at a specific array ele-
ment), The range is any integer from § to 32767, Default srart  index = 0 (begin
storing data at the first (Oth) element of the array).

Power-On Memory Mode

At power-on, the memory mode is disabled (MEM OFF). The memorv mode is
also disabled by the CLR command, the Clear key, or an HP-IB Device Clear
message.

fMemory Mode OFF

When the memory storage mode is OFF, numeric output data is placed into the
output buffer where it can be sent to the controller, If the output buffer is dis-
abled (OUTBUF OFF), any data in the output buffer is replaced by new data. If
the output buffer is enabled (SGUTBUF ON), subsequent data is appended to
previous data in the buffer and is available for later retrieval.
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MEM (conf)

Examples
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Memory Mode ON

When the memory storage mode is ON, numeric output data is sent once to the
specified variable or continuously to the specified array. I data is to be stored
in an array, the array must be dimensioned using DIM or REAL for REAL arravs
or INTEGER for INTEGER arrays.

Use VREAD to Qutput Memory Resulis

The VREAD command sends the variable or array value(s) to the output buffer,
Always disable the memory mode (MEM OFF) before executing the VREAD
command., Otherwise, YREAD attempits to write into memory and an error
oCCurs.

Helated Commands

CLR, DIM, INTEGER, OUTBUF, REAL, VREAD
Example: Storing Resulis in a Variable (MEM)

This program first creates a two-element array STATE] and sets channel A to
output 2.25 VAC with 50 Q output impedance and the 2.5 V range. Then, MEM
STATET sets the HP 3245A such that all subsequent query commands return the
data to array STATEL Thus, IMP? returns the output impedance value (50) to
element 0 in STATE! and BANGE? returns the channel range (2.5) to element |
in STATEI Since an array is used, note that memory mode MUST be turned
OFF (line 170) prior to executing the VREAD command.

10 1file MEM

20 !

30 REAL A(O: %)

40 CLEAR 709

3G QUTPUT 709;"RSTH

ibefine controller array
IClear HP 3245A
IReset HP 32454

60 OUTPUT 709;"SCRATCHY IClear HP 3245A memory

70 QUTPUT 709;YREAL STATE1I(1)Y iDefine REAL array

89 !

20 CUTPUT 709;"USE 0" tUse channel A

100 OQUTPUT 709;™ APPLY ACV 2.25" lOutput 2.25 Vac PP

11C  OQUTPUT 709;% IMP 50 FSet 50 ohm output impedance
120 OUTPUT 709:;Y RANGE 2,5n tSet 2.5 V range

130 ¢

149 OUTPUT 709;YMEM STATE1H {Set memory mode ON.

150 DUTPUT 709;u  [Mp7n limpedance result to STATET(D)
160 QUTPUT 709;% RANGE?Y IRange result to STATE1(1)

170 QUIPUT 709;"MEM OGFF® {Turn memory mode OFF

180 GQUTPUT 709;“VREAD STATE1"Y iTrans velues in STATE1 to outbuf
190 ENTER 709;A(*) IEnter values

200 PRINT A(*) iDisplay values

2106 END

A typical return ig;

59

2.5



Description

Syntax
Parameters
Remarks

Example

Memory Available Query. Returns the size (in bytes) of the largest volatite
memory block available in HP 3245A memory,

MEMAVAIL?

MNone.
Data Returned

MEMAVAIL? returns two numbers: the first number is the largest block (number
of bytes) of volatile memory available, and the second number is always 0.

Using HP 3245A Memory

HP 3245A volatile memory may be allocated for variable, array, and subroutine
storage. As volatile memory biocks are created and purged, memory becomes
fragmented into blocks, MEMAVYAIL? returns the size of the largest block of
volatile memory available. Use SCRATCH {o restore all volatile memory.

Data Destination

If the MEM command is used, the values returned by the MEMAVAIL? command
are stored in the specified variable or array. When MEMAVAIL? is executed
from the front panel, the response is displaved on the front panel display. When
MEMAVAIL? is executed from the controller, the response is sent to the output
buffer in the defanlt ASCH format,

He.l8 Data Format

The HP 3245A returns numeric resulis in either ASCII or binary format (see the
OFORMAT command). In the default ASCI format, MEMAVAIL? returns real
results in 8-digit scientific notation, In the binary format, the MEMAVAIL?
command returns real results in [EEE-754 64-bit notation.

Related Commands

CAT, SCRATCH
Exampie: Determining Available Memory

This program returns the number of bytes of the largest block of volatile
memory available in HP 3245A memory.

10 DIM ABL60: IDimension controlier array
20 QUTPUT 709;"MEMAVAIL?Y |Read volatile memory size
30 ENTER 709;A% lEnter votatile memory size
40 PRINT A% IBisplay size (volatile, &)
50 END

If all memory is available, a typical return is:

8.0248000E+C4, O,
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Description
Syntax
Parameters

numevaior
denomingtor

Remarks

Example
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Modulo. Beturns the remainder portion of a division {contrast with V),

numerator MOD denominator

A number, numeric variable, math function, arrmy element, or numeric expression
{enclosed in parentheses).

Must be a value NOT equal to zero. May be a number, numeric variable, math
function, array element, or numeric expression {enclosed in parentheses).

Helated Commands

DIV, INT
Example: Using the MOD Function

This program divides 7 by 3 and displays the remainder portion of the division
{1} on the controller CRT.

10 OQuUTPUT 709;"VREAD 7 MOD 3¢ tCompute and read MOD value

20 ENTER 709;A tEnter result
30 PRINT "WMOD = "“;A IDisplay result
40 END

A typical return is:

80D = 1



Description

Syntax

Parameters
HPIB

STATE ch
NONE/OFF

Remarks

fonitor Conditions. Displavs (on the front panel display) command keyvwords
entered over the HP-IB or the state of channel A or channel B

HPIB

MOMN STATE ¢k
NONE
OFF

Diisplavs command keywords (with parameters), as the HP 3245A receives and
executes commands from the controller,

Displays the state of the specified channel (channel A or channel B). The ch
parameters are §, CHANA, 109, and CHANB)

The NONE or OFF parameter disables the monitoring mode. With NONE or
OFF set, commands entered are displayed, but the display will not scroll.

MON Cancels Previous MON Commands

A MON command cancels any monitoring processes from previous MON com-
mands (only one monitor mode is in effect at a time). For example, MON HPIB;
MON STATE 0 cancels monitoring of the HP-1B inputs.

Monitoring Channel State

MON STATE 0 or MON CHANA monitors channel A, while MON STATE 100 or
MON CHANB monitors channel B. To disable the monitor mode, execute MON
OFF or MON NONE.

Entering Monitor Display Into the Controller

The MON command normally displays its results on the front panel. You can,
however, use the DISP? command to enter the monitor display into the controll-
er. See DISP? for details and examples,

Power-On Displa

The power-on/reset/clear state is MON STATE CHANA. At power-on/reset, the
front panel display is as shown. The table following the display describes the
elements.

Power-0On/Reset State Display

Arrow to channel A, 0.G00000E+09CV, FREG 1000.000  1000.000,
DCOFF 0.GO00GOE+D, DUTY 50.0, PANG 0.00G, RANGE 1.0, ARAMGE

DN, TERM FRONT, 1P O, DCRES HIGH, TRIGMODE OFF, TRIGIN HIGH,
TRIGOUT OFF, SYNCOUT OFF, REFIN INT, REFOUT EXT, DELAY 0.04.
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MON (cont)

Examples
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Information

Description

Arrow to channel A

G.0000GOE+ODCY

FRES 1000.G00 1000.000G
DCCFF 0.CGO0000E+9

BUTY 5CG.0

PANG 0.000
RANGE 1.0
ARANGE ON
TERM FROWT
IMP 0

DCRES HIGH

TRIGMODE OFF
TRIGIN HIGH
TRIGOUT OFF

SYNCOUT OFF
REFIN INT

REFOUT EXT
DELAY 0.04

Channe! A is USE chan
and is MCON STATE chen

8 ¥V DCV output

Output freg in Hz*

DC offset in Volts
buty cycle percentage

Phase angle*®

Vol tage/current range
Autorange setting
Gutput terminal
Output impedance

DC resolution mode
Triggering mode
Trigger input source
Output trigger mode

SYNC destination

Ref freq input source
Ref freq output dest
Dutput delay in sec

*
H]

*
¥
H

Related Commands

DISP?, MEAS, VERIFY

second value applies to dual-freg mode only.
appties to synchronized mode only.

Example: Monitor HP-iB Commands

This program demonstrates the use of MOMN HPIB to display the HP 3245A
commands sent over HP-IB from the controller.

10
29
30
49

tMonitor HP-IB commands
tUse channel A
1output 0.1 DCV

QUTPUT 709;"MON HPIBY
QUTPUT 709;M"USE ov
QUTPUT 709;"APPLY DCV ¢
END

A typical display on the front panel display foliows. Note that
the rest of the message "v .1 ;" can be read by scrolling
the display.

HP-IB: APPLY DC




MON {(cont)

Example: Monitor Channed State

This program monitors the state of channel A {slot 0),

tC QUTPUY 709;HRSTH 1Reset HP 3Z45A

2C  OUTPUT TFO9;»usE O tUse channet A

30 QUTPUT 709 TAPPLY DLV .M toutput 9.1 DOV
40  OUTPUT 709:"MON STATE O% IMonitor channel A
50 END

A typical display on the front panel display follows. Note that the remainder of
the message can be read by scrolling the display.

1.000000E-1DCY

Commands
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Description

Syntax
RParameters

argument

Remarks

Example
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inclusive-NOT. Returns a "0" or "1" based upon the logical complement of the
specified argument,

NOT argument

A number, numeric variable, math function, array element, or numeric expression
(enclosed in parentheses),

The NOT command returns "0" or "1" as shown in the following truth table. Any
non-zero vatue (positive or negative) is treated as a logic "0". QOnly zero is treated
as a logic "I

A ROT A
o 1
H g

Related Commands

AND, BINCMP
Example: Using the NOT Function (NOT)

This program shows the data returned by the NOT function. When the sub-
routine is called, A is assigned the value of | and B is assigned the value of 0.
With these values, A EXOR B returns a I. Since this argument of the NOT func-
tion is not zero, the NOT function itself’ evaiuates fo zero and THE COMPLEMENT OF
1 18 0 is displayed on the display.

10 tfile NOT

20 !

3G CLEAR 709 ‘Clear HP 3245A

40 OUTPUT 709;HRSTH IReset HP 3245A

50 OUTPUY 709;"SCRATCHY 1Clear HP 3245A memery

60 CUTPUT 709;"A=1" A = 1

Y QUTPUT 709;4"B=0" 1B = @

80 b

90 OUTPUT 709;"SUB COMP® 'pefine sub

100 CUTPUT 709;" IF NCOT (A EXOR B} THEN® FNOT (A EXCR B)=0

110 oQUTPUT 709, DISP'THE CCMPLEMENT OF O 1§ 1M

126 OUTPUT 709;" ELSEY

136G OUTPUT 7G9;" DISP'THE COMPLEMENT OF 1 IS O0'" IDisp msg
140  OUTPUT 709;" END IF®

150  QUTPUT 709;"SUBENDY tEnd sub
160 f

170 OUTPUY TO9;"CALL Ccomph iCall sub
180 END



Description

Syntax
Parameters

format

Remarks

Example

Output Format. Selects the output format (ASCH or binary) for HP 32454
commands which return data.

OFCRMAT format

The format parameter specities ASCIH or binary output format. The format
parameters follow. Power-on jormar = ASCIL

format befinition

ASCI1I &-digit signed notation (integer results).
B-digit scientific netation (real results).

BINARY 16-bit, 2's complement notation {(integer resuits).
TEEE-754 64-bit notation (real results).

In ASCII mode, multiple results from one command are separated by commas. A
carriage return and line feed are sent after the fipal result. If END is ON, an EOI
is sent with the line feed.

Binary Mode
The binary mode is usefui only if your controller uses 16-bit integer and 64-bit
IEEE-754 format for its internal binary representation. The BLOCKOUT com-

mand determines whether the IEEE-728 Block A header is sent before each
output.

Related Commands

BLOCKOUT, END
Example: Using Binary Output Format (OFORMAT)

This program shows one way to transfer 2 REAL and an INTEGER value to the
controller via an 1/0 path when binary output format is set with OQFORMAT
BINARY. Note that BLOCKOUT OFF is set, so the IFEE-728 block A header is
not sent. Also, note that OFORMAT ASCII resets the output mode to ASCIH at
the end of the program.

10 tfile OFORMAT

20 !
30 REAL C tpefine C as REAL variable
40 INYEGER D tDbefine D as INTEGER variable

50 ASSIGKPath to 709;FORMAT OFF 'Assign 1/0 path - format off
60 !
70 CLEAR 709 tClear HP 3245A
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OFORMAT (cont)
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84

%0

100
110
120
136
140
150
160
170
180
180
260
210
220
230
240
250
260

GUTPUT
OUTPUT
QUTPUT
GUTPUT
!

OUTPUT
DUTPUT
CUTPUT
CUTPUT
t

CUTPUT
CUTRUT

709;"RSTY
T09;YOUTBUF ONM

709 HOFORMAT BINARYY™
TO9;"BLOCKOUT QF#F™

709;YREAL AY
709;“INTEGER B¥

709; %A= 1,234567E+2"
709;"B=2E+ 1N

709 ; "YREAD AY
7G9;"WREAD B"

ENTERPath;C
ENTERPath;D
PRINT BA =";C
PRINT "B =";D

t
QUTPUT
END

709;YOFCRMAT ASCIE"

A typical return is:

A
B

=-123.

= 20

4567

tReset HP 32454

fset cutput buffer on

1Set pinary output format
tbelete LEEE-728 Bloek A header

fhbefine A as REAL variable
tpefine B as IKTEGER variable
ifissign value to A

tAssign value te B

1Read value of A
tRead value of B
1Enter value of A
tEnter value of B
1Display value of A
tbisplay value of B

iset ASCI! output format



Description

Svyntax
Parameters

avgurment

HRemarks

Exampie

Inclusive-OR. Returns a "0" or 1" based upon the logical OR of the specified ar-
guments,

argument OR argument

A number, numeric variable, math function, array element, or numeric expression
{enclosed in parentheses).

OR Operation

OR returns "0" or "1" as shown. Any non-zero value (positive or negative) is
treated as a logic 1", Only zero is treated as a logic "0".

A B A CR B
0 0 0
4 1 1
1 0 t
1 1 1

Related Commands

AND, BINIOR
Exampie: OR Statement in IF...END IF Loop

This program uses OR with an IF...END IF loop. First, "A OR B" is calculated. 1f
either {or both) A are <0, "TRUE" is displayed. If both A and B =0, "FALSE" is
displayed. The first time the subroutine is called, A = 3 and B = 2 so "TRUE" is
returned. The second time the subroutine is called, A = 6 and B = 0, so "FALSE"
is returned.

10 CLEAR 709 iClear HP 3245A

20 QUTPUT 709;"RSTH iReset HP 3245A

36 QUTPYUT TO9;"SCRATLHM iClear HP 3245A memory

40 OUTPUT 709;"SUB ORLOOPYH 15tart subroutfine

50 OUTPUT 709;" INTEGER A, BY tbefine A and B as INTEGERS
60 QUTPUT 709;" IF A OR B THEN™ tStart loop

70 QUTPUT 7O DISP 'FRUE'" tDigplay "TRUE" if A OR B = 1
80  OQUTPUT 709;" ELSE®

90 QUTPUT 709w DISP 'FALSE®® IDisplay "FALSE™ if A ORB = 0
100 OQUTPUT 709;" END IFY tEnd loop

110 oQUTPUT 709;"SUBEKDY tEnd subroutine

120 OUTPUT 709;"A=3;B=2" iDefine A and B

130 OUTPUT 709;"CALL ORLOGPH icall subroutine

140 WAIT 1 IWait 1 second

150 OUTPUT 709;"“A=0;B=0" IRedefine A and B
160 QUTPUT 709;"CALL ORLOOPH tCall subroutine again

170  END
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Description

Syntax
Parameters

mode

Remarks
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Output Buffer. Enables or disables the HP 3245A output buffer. Output buffer
capacity s 2048 bytes.

OQUTBUF mode

The mode parameters follow. Power-on/reset mode = OFF.

mode Description

OFF Disables output buffer. When dizabled, any new data
output over HP-iB overwrites previous data in the buffer.

Oh Enables output buffer. When enabled, any new data
output over HP-IB is appended to existing data in the
buffer. When the cutput buffer is full (2048 bytes),
command execution is suspended until data is resd from
the buffer by the controller.

Oulput Buffer OFF

When the output buffer is disabled (QUTBUF OFF), any new command which
generates data clears the buffer and writes the new data into the buffer, If the
output buffer is disabled, the input buffer should also be disabled (INBUF OFF)
to ensure that data corresponds to the command which generated it

Output Buffer Storage Capacity

QOutput buffer capacity is 2048 bytes. When the output buffer is full, a sub-
sequent command which generates data will not complete until there is room in
the buffer. When the command does not complete, the HP-IB is held thus
preventing the controller from entering data, As a result, a "deadlock” occurs be-
tween the HP 3245A and the controlfler. Deadlocks can be avoided by entering
data as it becomes available,

Reading Data When Bulfer is Emply

If the HP 3245A is addressed to talk when the output buffer is empty, all further
HP-1B activity stops until the data becomes available. If no command or sub-
routine has been executed which will eventually generate output data, the HP-IB
remains "busy” untit the confroller times out.

Clearing the Qutput Buffer

The ontput buffer is cleared by a CLROUT, CLR, or BRST command or by an
HP-IB Device Clear,



OUTBUF {cont)

HP-IB Data Format

The HP 3243A returns numeric results in either ASCIL or binary format (see the
OFORMAT command) In the default ASCH format, the HP 3245A refurns in-
teger results in O0-digit signed notation and real resvits in &-digit scientific nota-
tion. In the binary format, the HP 3245A returns integer resulis in 16-bit, 2
complement notation and real results in IEEE-754 64-bit aotation.

Related Commands

CLR, CLROUT, INBUF, MEM
Example example: Enabling Output Buffer

This program enables the output buffer. The data returned by ADDR? and
MEMAVAIL? are stored in the cutput buffer and read by the controller,

10 D1% BBI60] IDimension controller array
20 QUIPUT 709;"RSTY {Reset HP 3245A

3G QUTRUT 709;“OUTBUF ON® 1Enable output buffer

4G QUTPUT 709;"ADDRMH 1Guery HP 3245A address

50  OUTPUT 709;"MEMAVAIL?Y tQuery svailable memory

60 ENTER 709;A tEnter address

79 PRINT "Address =";A tDisplay address

80  ENTER 709;B% 1Enter available memory

g0 PRINT "Memory Available =%;B% iDisplay available memory
100 EKD

A typical return is:

Address = @
Memory Avaitable = 6.976B00CE+C4, O.00000C0E+Q0
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Description

Syntax
Parameters
Hemarks

Example
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Qutput Value Query. Returns the last programmed output value (voltage or cur-
rent) from the USE channel

OUTPUT?

MNone.
Data Retumed

The OUTPUT? command returns the last programmed output value (voltage or
current) from the USE channel. QUTPUT? returns results in volts DC, amps DC,
or AU volts peak-to-peak. For the APPLY DCMEMYV or APPLY DCMEMI func-
tions. OUTPUT? returns the value of the array element with the largest
magnitude,

Daia Destination

When QUTPUT? is execuied from the front panel, the response is displaved on
the front panel display. When QUTPUT? is executed from the controller, the
response is sent to the output buffer in the default ASCII format. IF MEM ON is
set, the value returned by QUTPUT? is stored in the specified variable or array.

HE-1B Data Formai

The HP 3245A returns numeric results in either ASCII or binary format (see the
OFORMAT command). In the default ASCIH format, QUTPUT? returns real
resuits in 8-digit scientific notation. In binary format, the QUTPUT? command
returns real results in [EEE-754 64-bit notation.

Related Commands

APPLYSs, USE
Example: Reading Output Voltage Value (QUTPUTG)

This program returns the programmed output value from channel A (21346 V ac
PP).

10 Ifile OUTPUTE

20 !

30 CLEAR 70% ICiear HP 32454

40 OUTPUT 709;"RSTH IReset HP 3245A

50  QUTPUT 709;"SCRATCHH IClear HP 3243A memory
60 !

70 OUTPYT 709;"USE O {iUse channel A

80  DUTPUT 709;"APPLY RPV -.21346Y 1output ramp waveform
g0 OUTPUT 709;"QUTPUT?" 1guery channel A output value
100 ENTER 709;A tEnter result

110 PRINT A tDisplay result

126 EKD



Description

Syntax
FParameters

degrees

Remarks

Example

Set/Read Phase Angle. When the synchronized mode is set (TRIGMODE
ARMWEF). PANG sets the phase angle difference between channel outpuis for
sine, ramp, square, and arbitrary waveforms. PANG? returns the phase angle set-
ting for the USE channel

PANG degrees

Phase angle (phase difference between channel outputs) from -360 degrees to
+360 degrees with 0.001 degree resolution. Zero degrees is defined as the
positive-going, zero-crossing point of the sine, ramp, or square waveform (relative
to the DC offset). For arbitrary waveforms, zero degrees is defined as the first
of the 2048 points required to define the waveform. One complete waveform
equals 360 degrees. Power-on/reset degrees = 0.

Using PANG

The PANG command has no effect except when used in the synchronized mode
(TRIGMODE ARMWE),

Guery Command {(PANG?)

PANG? returns the phase angle setting for the USE channel.

Related Commands

APPLYs, TRIGMODE, USE

Example: Setling Phase Angle (PANG)

This program sets channels A and B to synchronously cutput 5 Vac PP sine
waveforms with a 90° phase angle between the two waveforms. (Refer to the

PHSYNC command for another method of generating synchronous waveforms.)

10 1file PANG

20 t

30 CLEAR 709 iclear HP 3245A

40 QUTPUT FO9;V"RSTH TReset #P 32404

50  OQUTPUT T7O09;"SCRATCHM IClear HP 3245A memory

60 !

70 OUTPUT 709;“USE O fUse channel A

89 QUTPUT 709;% TRIGMODE ARMWEY ISet synch mode on ch A

20  QUTPUT 70%;® PANG OY lchannel A phase angle = 0 deg
100 OUTPUT 709;%" REFOUT EXTH IFreq Ref conn is destination
116 OUTPUT 709;" TRIGIN TB1" ITB1 is ch A trigger source
120 QUTPUY 709;" APPLY ACY 5" toutput 5 Vac PP sine wave

130 QUTPUT 709;"USE 190 ilyse channel B

140 OUTPUT 709;" TRIGMODE ARMWFY iSet synch mode on ch B

150 OUTPUT 709;" PANG 00 fchannel 8 phase angle = 90 deg
160 QUIPUT 709; REFIN EXT® IFreq Ref conn is source

170 OUTPUT 709;% TRIGIN TB1® ITBt is ch B trigger source
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PANG/PANG? (cont)

Commands
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180
190
200
219

QUTPUT 709;"  APPLY ACY 5%
1

QUTPUT 709;"DRIVETB1 scLY
END

10utput 5 Vac PP sine wave

tTrigger bath chs simultanecusly



Description

Syntax
Parameiters
Remarks

Example

Pause Subroutine. Pauses a subroutine executed with the RUN command. Tse
the STEP or CONT command to resume subroutine execution. A subroutine ex-
ecuted with the CALL command cannot be paused.

PAUSE

None,

Use PAUSE Only if Subroutine is RUN

PAUSE may be executed inside or outside of a subroutine, However, PAUSE
cannont be used with called subroutines (see the CALL command) since the HP
3245A will not accept any commands from the controller while a called sub-
routine is executing. However, for a RUN subrouvtine, the HP 3245A releases the
HP-IB and a PAUSE, CONT, or 8TEP command will be recognized and accepted.

Using the CONT and STEP Commands

Running a subroutine and aflowing it to execute until it reaches a PAUSE
statement is similar to stepping tha subroutine to that statement. In either case,
CONT resumes execution, while STEP executes only the next command. Only
one subroutine (the last one to be paused or stepped) can be continued.

Determining if Subroutine is Paused

The PAUSED? command returns a "1" or "0" to indicate if the current subroutine
is paused. See PAUSED? for details

Related Commands

CALL, CONT, PAUSED?, RUN, STEP, SUB, SUREND
Example: Pausing a Subroutine
This program stores subroutine PAUSESQR and executes it using BUN. When

the subroutine executes, the square roots of | through 9 are displayed on the
front panel.

1¢ QUTPUT 709;"INTEGER RY tpefine INTEGER variable
26 OUTPUT 709;"SUB PAUSESQRY IBegin subroutine

30 QUTPUT 709;"FOR R=( TO o tBegin loop

40 QUTPUT 709;% DISP SQR{R)® ipisplay square root
50 QUTPUT 709;"  PAUSEY tPause execution

60 QUTPUT 709;"NEXT R" Next value

79 oQuUTPUT 709:YSUBENDY 1End subroutine

80  GUTPUT 709;"RUN PAUSESGRY 'Run subroutine

90 WAIT 1 Wait 1 second

180G FOR i=1 TO 9@ 'Start coentinue loop
110 GUTPUT 709;"CONT" IContinue execution
120 WATT .5 IWait .5 seconds

130 REXT 1 INext value

140 END
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Example
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Pause Query. Returns "I"if the current BUN subroutine is paused or "0" if the
subroutine is running {or finished running), Only subrvoutines executed with the
AUN command can be paused,

PAUSED?

None.

bata Returned

The PAUSED? command returns "1" if the current RUN subroutine is paused or
"G" it the subroutine is running {or finished running).

Data Destination

it MEM is used, the value returned by PAUSED? is stored in the specified vari-
able or array. When PAUSED? is executed from the front panel, the response is
displayed on the front panel display. When PAUSED? is executed from the con-
troller, the response is sent to the cutput buffer in the default ASCII format.

HP-IB Cata Format

The HP 3245A returns numeric results in either ASCII or binary format (see the
QFORMAT command). In the default ASCI format, PAUSED? returns integer
results in 6-digit signed notation. In the binary format, PAUSED? returns integer
results in 16-bit, 2s complement riotation,

Related Commands

PAUSE, RUN, SUB, SUBEND
Exampie: Reading Paused State

This program executes subroutine PAUSESQR with the RUN command and then
sends the PAUSED? command (PAUSESQR #s assumed to have been previously
downloaded).

19 OCUTPUT 709;YRUN PAUSESQR™ FRUN subroutine PAUSESAR
20 QUTPUT 709;"PAUSED?" |Query paused state

30 ENTER 709;A lEnter state

40 PRINT "Paused State (1=Paused) =';A IDisplay state

50 END

If the subroutine is paused, a typical refurn is:

Paused State (1=Paused) = 1



Description
Syntax
Parameters
Remarks

Synchronized Oulput Mode. Sets channels A and B for syachronized outputs.
PHSYNC
Mone.

Parameters Set With PHSYNC

Using the PHSYNEC command is equivalent fo setting channels A and B to a set
of parameters and executing a trigger to output the waveforms synchronousty,
Note that waveform parameters, such as amplitude. frequency, DC offset, etc.

must still be set with the appropriate command. A list of the commands set by
executing PHSYNC follows.

Command Description
DRIVETB1 HIGH Set TB1 HIGH (+5 V)
USE 0 dse channel A
TRIGMODE ARMWF Set synchrenized mode on ch A
REFOUT EXT Ref freq dest is Freg Ref connector
TRIGIN TB1 Ch A input trigger source is TB1
USE 100 Use channel 8
TRIGMODE ARMUWF Set synchronized mode on ch B
REFIN EXT Ref freq input is Freq Ref connector
TRIGIN TB1 Ch B input trigger source is 781
DRIVETS81 sSGL Trigger both channels simultanecusly
Note: USE is returned to the channel specified when
PHSYNC was executed.

PHSYNC Operation

With PHSYNC, channels A and B are set for synchronous operation (with
TRIGMODE ARMWF). the reference frequency is routed viag the Freqg Ref con-
nector, and friggering is via the TBI trigger bus. Thus, if these parameters can be
used, PHSYNC offers a shorter method to enter the parameters required. (The
waveform parameters must still be specified, however,)

After PUSYNC is executed, both channels remain in synchronized mode
(TRIGMODE ARMWF). Subsequent execution of APPLY. ARANGE ON, BDCOFF,
BUTY, FREQG, IMP, PANG, RANGE, and TRIGMODE ARMWF commands will
cause that channel’s output to be suspended until a trigger is received on a chan-
nel (another PHSYNC will provide this trigger) or until a TRIGMODE other than
ARMWEF is selected. (Sending ARANGE OFF, IMP, or BANGE to the same range
will not suspend a channel’s output.)
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PHSYNC (cont)

Feiated Commands

REFIN, REFOUT, TRIGIN, TRIGMODE, USE

Examp%e Example: Generating Synchronized Waveforms (PHSYNC)

This program outputs a 5 kiz sine waveform (phase = 0°) from the channel A
{the master channel) and a 5 kHz ramp waveform (phase = 180°) from channel
B {the slave channel). PHEYNG sets synchronized waveform mode, sets TBI as
the channel input trigger sources, sets the Freq Ref connector as the out-
put/input path for the reference frequency, and simultaneously triggers both
channels (via TBID) to output their wavelorms.

10 tfile PHSYNC

20 !

30 CLEAR 709 ICLlear HP 3245A

49 DUTPUT 709;#RSTY IReset HP 37454

50  OUTPUT 70%;4SCRATCHY tClear HP 3245A memory

60 f

70 OUTPUT 709;BUSE g« idse channel A

&0 QUTPUT Y0%;" FREQ SE3M 10utput freg is 5 kHz

g0 QUIPUT 70%;" APPLY ALY 5® t0utput sine wave 5 Vac PP
1060  QUTPUT 709;"USE 1000 tUse channel B

110 QUTPUT 709;* FREQ SE3 foutput freq is 5 kHz

120 QUTPUT 709;% APPLY ACY 50 1Qutput ramp waveform 5 V
130 1

140  QUTPUT T709;:"PHSYNCH IGenerate synced outputs
150 END
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Description

Syntax
Parameters

mode

Remarks

Example

Power-On SHQ. Enables or disables assertion of the HP-IB SR{) (service request)
fine at power-on. When enabled, the ROS mask (see the BGE command) 1s set o
"8" at power-on thus aflowing SRQ to be asserted. When disabled, the RS mask
18 set to "0" the next time power is cycled.

PONSRO mode

The mode parameters follow, Power-on miode = most recent value stored in con-
tinuous memory. Factory setting = OFF.

mode ! Description

Enables power-on service request (SRQ).
Fisables power-on service request (SR®).

ON
OFF

Using PONSRO

Use the PONSHG ON command if the controller can detect and respond to the
HP-15 SR line. The controller can then be programmed to take appropriate ac-
tion if a power failure occurs.

PONSRGO Setting Stored in Continuous Memory

The PONSRG setting (ON/OFF) is stored in continuous memory and is retained
when power is removed from the HP 3245A,

Related Commands

RQS, 5TB?

Example: Enabling Power-On Service Request (PONSRQ)

This program enables the HP-IB SRQ line to be asserted at power-on (sets the
RQS mask to "§"). If the factory setting of PONSRO OFF is assumed, "0" is
returned when the program is first executed. However, if power is cycled and

the program rerun, "8" is returned.

10 1file PONSRQ

20 !

30 OUTPUT 709;"PONSRG ONM TEnables HP-1B SRQ line assertion
40 QUTPUT 709;nRQs?M {Query RQS mask state

50 ENTER 709;4 1Enter state

&G PRINT A ibisplay state

70 END

A typical return (after power is cycled) is:

8
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max outpuf

Remarks
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Set/Read Outpui Range. RANGE selecty a specific output range or enables the
autorange function on the USE channel RANGE? returns the corrent range set-
ting on the USE channel

RANGE [max outpuf)
RANGE?

To select a range, specify max__ouipuf as the maximum expected output voltage
or current. The channel then selects the correct range, based on the previous
mode (DCI, DCY, ACL or ACV) of the USE channel. To enable the autorange
function, use the word "AUTO" for max__owpus or default the parameter.
When autoranging is enabled, the channel automatically selects the lowest volt-
age or current range which will provide maximum accuracy for the desired out-
put level. Power-on/reset/default max__outpur = AUTQ,

D¢ Voltage/Current Hanges

The following tahle shows DC voltage and current ranges and maximum
programmed output values. The values shown assume that the channel is ter-
minated with a 50: load in the 500 mode. When a fixed range is selected, the
output range is from 10% to 100% of the voltage range selected or from 5% to
[00% of the current range selected.

8¢ Current OQutputs

Range Max i mum Resotution
(Amps DCY Programmed High-Res Low-Res
Output Mode Mode
G.0001A 0.9001 A 0.1 nA 50 nA
9.001A 6.00%1 A 1 nA 500 nA
0.01A 0.41 A 10 nA 5 uA
0.1A 9.1 A 100 nA 56 pA

DC Voltage Outputs (High-Resolution Mode)

Jutput Range Max imum Resciution
Impedance  (VDC) Programmed
{Chins) Output
) v 1.25 V 1 v
g Hal 10.25 v 10 pv
50 0.5v 0.625 V 9.5 uv
56¢ SV 5.125 ¥ 5 v




RANGE/RANGE? {cont)

D¢ voltage Outpuis (lLow Resolution Mode)
Output Range Maximum Resciution
impedance (VDo) Programmed
{Okms ) Qutput

0 0.15625v 0.15625% V¥ 78 v
0 03125y G.3125 v 156 pv
¢ 6.625v 6.625 ¥ 312 pv
o T.25V 1.25 ¥ 625 mv
o 2.5v 2.5V 1.25 mv
i 5v 5V 2.5 mv
0 10V 10 v 5 mv
50 0.078125y 0.078125 39 wv
50 0.15625V 0,.15625 ¥ 78 uv
50 0.3125v 0.3125 v 156 v
59 0.625V G.625 V¥ 312w
50 1.25V 1.25 ¥ 625 mv
50 2.5v 2.5 ¥ 1.25 mv
50 5v 5V 2.5 mv

Autorange Enabled When Oufput Parameters Change

Output range values differ according to BC resolution mode, output impedance,
and output function. When any of these output parameters are changed, the
channel enables autorange. When selecting the output ranges with RANGE, make
the range selection AFTER the resolution mode, output impedance, and output
function have been chosen. To avoid an "OUT GF RANGE" error, do not ex-
ecute RANGE until you are sure the output can be generated on the range.

AG Yoltage/Current Ranges

The following table shows AC voltage and current ranges and maximum
programmed output values. The values shown assume that the channel is ter-
minated with a 500 load in the 500 mode. When fixed range is selected, the out-
put range is from 10% to 160% of the peak-to-peak range selected or from 5% to
100% of the current range selected.

AT Current CQutputs
Range Max i mum Resolution
(Amps AC) Programmed
Output

0.0002A 0.0002 A 50 nA
G.0024A 0.802 A 560 nA

0.624 0.02 & 5 pA

0.24 0.2 A 50 paA
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RANGE/RANGE? (cont)

AL Voltage Outputs (Sine, Ramp, Square, Arb)
Output Range Max imum Resclution
[mpedance {(Vac PP) Programmed
{Ohms) Output

(Vac PP)
G 0.3125v 0.3125 v 126 uv
0 G.625Y 0.625 v 312 uv
0 1.25v 1.25 v 625 v
1] 2.5V 2.5V 1.25% my
0] 5V 5V 2.5 mv
0 10v 1o v 5 my
0 20V 200V G mv
50 0.15625v 0.15625 v 78 uv
50 0.3125v 0.3125 v 156 pv
50 0.625v G.675 Vv 312w
50 1.25V 1.25 v 625 v
50 2.5V 2.5V 1.25 mV
50 3V 5V 2.5 mv
56 oy 0V 5 mv

Guery Command (RANGE?)

The RANGE? command returns the value (in volts DC, amps DC, or volis or
amps AU peak-to-peak) of the outpui on the USE channel (channel A or B

Related Commands

APPLYs. ARANGE, DCRES, IMP, RANGE?, USE
Exampies  example: Selecting DC Voliage Range (RANGE 1)

This program sets channel A to the 10 VDC range. RST sets DCRES HIGH, IMP
0, APPLY DCV, and autorange on channel A, Then, RANGE 8 selects the

10 VIO range and APPLY DCV 1.25 outputs 1.25 VDC on the 10 VDC range.
Since the output function is not changed from its power-on DCV function,
RAMGE is executed before APPLY DCV.

10 1file RANGE_1

20 !

3¢ CLEAR 709 tClear HP 32454

40 QUTPUT 70%;"RSTH {Reset HP 3245A

50 QUTPUT 709;"SCRATCHY iClear HP 3245A memory
&0 1

70 QUTPUT 709;"USE QM tUse channel A

80 OUTPUT T709;"RANGE 8¢ tSetect 10 ¥YDC range
90 QUTPUT T09; APPLY DCV 1.25" toutput 1.25 vDC

TGG  END
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RANGE/RANGE? (cont)

Example: Selecting AC Voltage Range (RANGE_2}

This program sets channel A to the 20 VAC voltage range. Since AST sets
DCRES HIGH, IMP 0. APPLY DCV, and autorange on channel A, the channel
must be set to the ACY mode with APPLY ACYV BEFORE RANGE is executed.
if this is not done, an "OUT OF RANGE" error occurs, since the 20V range ex-
ceeds the maximum range (10V) for a channel set to the DC voltage mode,

10
20
30
&0
50
&0
70
80
90
100

Ifile RANGE_2
i

CLEAR 709

OUTPUT 709;"RST™

OUTPUT 709;WSCRATCH®

!

OUTPUT 70%;"usSE O
OUTPUT 7G9;"APPLY ACV 4©
QUTPUT 7G9;“RANGE 20%
END

iClear HP 3245A
IReset HP 3245A
iClear HP 3245A memory

1Use chanhel A
1output 4 Vac 2.5 mV resoclution
1Select 20 Vac range
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Ready Query. Returns 1" when the HP 3245A is ready to accept a new com-
mand. READY? is useful when the input buffer is enabled (INBUF QN

READY?

None.
Data Returned

READY? returns "1" when the HP 3245A is ready to accept new commands, if
the HP 3245A is presently executing a command or subroutine, the instrumeng
wilts until the command or subroutine is complete before returning a "1" to indi-
cate a ready state. The READY? command is useful only when the input buffer
is enabled ((NBUF ON). The HP 3245A remains "busy" until READY? completes.

Data Destination

If MEM is used, the value returned by READY? is stored in the specified variable
or array. When READY? is executed from the front panel, the response is dis-
plaved on the front panel display. When READY? is executed from the controll-
er, the response is sent to the output buffer in the default ASCH format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCH or binary format (see the
OFOBRMAT command). In the defauit ASCH format, READY? returns integer
results in 6-digit signed notation. In the binary format, READY? returns integer
results in 16-bit, 2's complement notation,

Helated Commands

INBUF, SERIAL, SETTLE
Example: Reading the Ready Status (INBUF)

This pregram shows how to use the READY? command fo indicate when the in-
put buffer is empty. When the program executes. the HP 3245A is reset and
cleared and the input buffer is enabled (line 70}, Then, a command string (line
80) with READY? as the last command is sent to the HP 3245A. As the com-
mands are executing, Buffer Commands Executing is displayed. When READY?
executes, 1 is returned to the output buffer and is entered into the controller. At
that point, Buffer Commands Compiete is displayed.



10
20
30
44
50
&0
70
80
90
169
119
120
130
140

READY? (cont)

tfile INBUF
H
CLEAR 709 IClear HP 3245A
OUTPUT 709, "RSTM IReset HPF 3245A
QUTPUT 709;"SCRATCHN tClear HP 3245A memory
3
OUTRUT 709;"INBUF ON® lEnable input buffer
OUTPUT 70G9;™USE O;DELAY 1.5;APPLY DCV 1.0;APPLY DLV 2.0G;READY?2!
pISP “Buffer Cemmands Executing” IDisplay message
ENTER 709;4 tReturns "¢
IF A=1 THEHN

DISF "Buffer Commands Complete® iDisptay message
END IF
END
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Parameters

FrEirie

max_index

Remarks
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Dimension REAL Array or Variabie, Reserves memory space in the HP 3245A fo
store real variables or arrays,

REAL mame [(max_index)] [name (max _index)l, «

Variable or array name. Variable or array names may contain up to 10 charac-
ters. The first character must be a lerter (A-7Z) but the remaining nine characters
can be letters, numbers (6-9), the underscore character ("), or the question mark
"M, Variable or array names must not be the same as HP 3245A commands or
parameters, of stored state names.

The name parameter specifies the name of an REAL array or variable. Use name
(max__index) to dimension an REAL array [eg, REat 12871 (93] To dimension a

REAL variable, omit the max__Index parameter {eg, REAL TESTT),

The max_index parameter specifies the number of elements in the array. The
valid range is 0 to 32767, hince the lower bound (option base) for all arrays is

zerg, the number of elements in the array is one more than max__index. For ex-
ample, "REAL A(5)" reserves memory space for REAL array A with six elements

{4 through 5).

Redimensioning Arravs

lixecuting REAL defines a REAL array and fills all elements with zeroes. (Arrays
may be redimensioned with a REAL or a DIM command.) The redimensioned ar-
ray is initialized to zeroes in all elements (if the array is redimensioned to the
same size, it is cleared and all previous data is fost).

User-Defined Arravs are Global

AH REAL arrays and variables are global among all front panel, HP-B, and sub-
routine operations. A user-defined arrayv or variable mayv be used in any HP
3245A command where a numeric parameter is required.

REAL Command Stored in Subroutines

If a HEAL command is stored in a subroutine, the array name is defined im-
mediately, but data storage for the array is not allocated until the subroutine is
run. {The name cannot be used for a subroutine name, another array name, or a
variable name.)

REAL Command vs. DIM Command

The BREAL command defines REAL arrays and REFAL variables. The DIM
command defines REAL arrays only,



Example

REAL {coni)

Memory Limitations

Auv number of arravs may be dimensioned up to the limit of available memory.
Stnce all numeric arrays declared by a REAL command ave REAL, each element
requires eight bytes of memory for storage. (For REAL arrays, ERROR 41 -
OUT OF MEMORY is generated if vou fry to define an array greater than about
13000 elements)

Recovering Memory Space

Use the SCRATCH command to recover memory space allocated for arrays by
the REAL command. Following SCRATCH, any array or vartable name can be
used.

Related Commands

BIM, DISP, FETCH, FILL, INTEGER, SIZET, VREAD
Exampie: Dimension REAL Variables and Arrays

These program lines define a REAL array A with 10 elements (0 through 9) and
a REAL variable B.

10 OUTPUT 7O09;"REAL A(%)" iDefine REAL array A with 10 elements
20 OUTPUT T709;YREAL BY IDefine REAL variabie B
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Remarks
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Set/Head Reference Frequency inpul. REFIN sclecis the reference frequency
input source for the slave channel, REFIN? returns the reference frequency in-
put source for the slave channel,

BREFIN source
REFIN?

Specifies the source from which the slave channel will receive its reference
frequency. The source parameters follow, Power-on/reset sonrce = INT,

source befiniticn

IHT Internal. Use the channelts internal 1.07 #Hz
signal as the reference frequency input source.

EXT Freq Ref Connector. Use the signal on the Freg
Ref connector as reference frequency input source.

180 Trigger Bus 0. Use the signal on trigger bus 0
(TBO) as the reference freguency input source.

TB1 Trigger Bus 1. Use the signal on trigger bus 1
(781) as the reference frequency input.

Svnchronizing Mullipie AC Waveforms

For synchronized outputs, one channel is designated as the "master” and the other
channel is designated as the "slave”" channel. Each channel (master or slave)
generates a reference frequency (1073741824 Hz) based on its internal reference
oscillator. When REFIN/REFOUT are used, the slave channel’s oscillator locks
onto the reference frequency generated by the master channel.

When the master and slave channels are friggered (both channels must be trig-
gered at the same time), each channel outputs its specified waveform (sine, ramp,
sguare, or arbitrary) at its selected frequency and phase. The REFIN command
selects the source from which the slave channel’s reference oscillator will accept
the reference frequency.

Changing Master/Slave Relationship (REFIN/REFOUT)

At power-on/reset, channel A is set to REFQUT EXT; REFIN INT and channel B
is set to REFQUT OFF;REFIN EXT. This setting "slaves” channel B reference to
channel A reference, making channel A the "master”. However, when REFOUT is
changed to EXT on a channel, it forces the other channel (if REFOUT EXT is set)
to REFQUT OFF:REFIN EXT. That is, the master/slave relationship is reversed.



Example

REFIN/REFIN? (cont)

NOTE

Wher two HP 324545 have their Freg Ref terminals connecred. al power-on they
hoth drive the connector since REFOUT EXT iy sclecred af power-on, For proper
operation, batl chonnels on one of the HP 32454 5 should be sef ro REFIN EXT.

REFIN Restrictions

Since a channel cannot be 2 master and a slave at the same time, whenever
REFIN is executed with any parameter other than INT, the channel output source
15 sutomatically disabled (REFOUT OFF). Executing REFOUT EXT on a channel
changes the other channel setting from REFQUT EXT to REFIN EXT (and, hence,
REFOUT OFF)

Selecting REFIN EXT

When the slave channe! is set to REFIN EXY and the master channel is set to
REFOUT EXT, no type of external connection is required for the reference
frequency, since the reference is sensed internally by the slave channel

fuery Command (REFIN?

The REFIN? command returns the specified source (INT, EXT, TBO, or TBI) for
the reference input frequency on the slave channel,

Related Commands

FREQ, PANG, PHSYNC, REFOUT, TRIGIN, TRIGMODE, USE
Example: Selecting Ref Frequency input Source (REFIN_OUT)

This program uses REFIN and REFOUT (o lock channel B (slave) output to chan-
nel A (master) ouiput. Both channels output a 5 V ac PP ramp waveform, Since
the Trigger ports of the two channels are externally connected, a trigger on
channel A is also routed to channel B so that both channels are simultaneously
triggered,

Since REFOUT EXT and REFIN EXT are set. the reference frequency on channel
A is routed (internally) via the Freg Ref connector on the rear panel (no external
connection is required). This prevents any drift in relative frequency and ensures
that the two channel outputs are exactly at the same frequency. TRIGIN LOW
triggers both channels simultanecusly to begin synchronous cutputs.

10 1file REFIN_OUF

20 !

30 {External connections - connect a BNC cable between the
40 'Trigger (1/0) ports of channeis A and B,

50 t

60 CLEAR 799 iClear HP 32454

79 CUTPUT 709;"RSTH iReset HP 3245A

80 OUTPUT 709;“SCRATCHY IClear #P 32454 memory
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REFIN/REFIN? (cont)
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ol

100
116
120
130
144
1590
160
170
180
190
200
210
220
230
240
250

1
ouTPUY
OUTPUT
OUTRPUT
oUTPUTY
auTePuT
QUTPUT
t
OUTPUY
ouTPUT
QUTRUT
OUTPUT
QuTPYTY
QUTPYT
i
QUTPUT
END

709 MUSE O®

709;"  TRIGHMODE ARMWF®
70%;"  TRIGOUT £X7"
709;9  REFOUT EXTH
70%;4  FREG SE3"

709;%  APPLY RPY 5

709; "USE 100"

705, ¢
7a9;n
709;

709w
709;"

TRIGMOGE ARMWEY
TREGIN EXT®
REFIN EXTY

FREQ 5E3"

APPLY RPV 50

709;MTRIGIN LOW"®

Itise channe!l A

tSet synch mode on ch A
tEnable trigger out from ch A
tFreq Ref conn is destination
output freq is 5 kHz

foutput 5 V ac PP ramp wave

lUse channel B

{set synch mede on ch B
firigger conn is trigger source
Ifreq Ref conn is input source
1gutput freq is 5 kHz

Qutput 5 V ac PP ramp wWave

tTrigger both chs simultaneously



Description

Svntax

Parameters

destination

Remarks

Set/Read Heference Frequency Output. When the synchronized waveform
made is set (with TRIGMOUDE ARMWE), REFOUT selects the reference frequency
output destination for the master channel, BEFQUT? returns the reference
frequency output destination from the master channel

REFOUT destination
REFOUT?

Specifies the destination from which the master channel will cutput its reference
frequency. The destination parameters follow. Power-on/reset destination
(channel A) = EXT.

destination Definition

OFF Disable reference frequency output from master channel.
Places Freq Ref connector in high-impedance state.

EXT freq Ref Connector. Output reference freguency to
the Freq Ref connecior.

TBO Trigger Bus 0. Output reference frequency from
master channel to trigger bus 0.

TB1 Trigger Bus 1. Output reference frequency from
master channel to trigges bus 1.

Synchronizing Muttiple AC Waveforms

in svnchronized mode, one channel is designated as the "master” channel, while
the other channel is designated as the "slave" channel. Each channel {master or
slave) generates a reference frequency (nominally 1073741824 Hz) based on its
internal reference oscillator, In svnchronized mode, the slave channel oscillator
locks onto the reference frequency generated by the master channel oscillator,

When the master and slave channels are triggered (both channels must be trig-
gered at the same time), each channel outputs its specified waveform (sine, ramp,
square, or arbitrary) at its selected frequency and phase. The BEFOUT command
selects the destination from which the master channel will output its reference
frequency.

Chanoing Master/Slave Relationship (REFIN/REFOUT)

At power-on/reset, channel A is set to REFOUT EXT: REFIN INT and channel B
is set to REFOUT OFF;REFIM EXT. This setting "slaves" channel B reference to
channel A reference, making channel A the "master”. However, when REFOUT is
changed to EXT on a channel, it forces the other channel (it REFOUT EXT is set)
to REFQUT OFF;REFIN EXT. That is, the master/slave relationship Is reversed.

Commands
2-187



REFOUT/REFOUT? (cont)

Example
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NOTE
When two HP 32454 s have their Freg Ref terminals connected, af power-on they
hoih drive the connector since BEFOUT EXY is selecred af power-on. For proper
operation, hoth channels on one of the HP 32454 5 should be sef (o REFIN EXT,

REFOUT/SYNCOUT/DRIVETEn Interaction

Using REFQUT TBn or SYNCOUT TBn automatically resets DRIVETBn to OFF,
Using DRIVETEn other than OFF, SYRNCOUT TBn, or HEFOUT TBn from the
other channel automatically resets REFOUT TBn on this channel to REFOUT

OFF.

REFOUT Restrictions

Since a channel cannot be a master and a slave at the same {ime, whenever
REFOUT s executed with any parameter other than OFF, the channel input
source is automatically set to internal (REFIN INT). Executing REFOUT EXT on
a channel will change the other channel setting from REFOUT EXT to REFIN
EXT.

Guery Command (REFQUT?)

The REFQUT? command returns the reference frequency output destination
(OFF, EXT, TBO, or TBI) for the master channel,

Related Commands

DRIVETBn, FREQ., PANG, PHSYNC, REFIN, SYNCOUT, TRIGIN,
TRIGMODE, USE

Example: Selecting Ref Freq Ouiput Destination (REFIN_OUT)

This program uses REFIN and REFQUT to lock channel B (stave) output to chan-
nel A (master) output. Both channels output a 5 V ac PP ramp waveform. Since
the Trigger ports of the two channels are externally connected, a trigger on
channel A is also routed to channel B so that both channels are simultaneously
triggered.

Since REFOUT EXT and REFIN EXT are set, the reference frequency on channel
A is routed {internally} via the Freq Ref connector on the rear panel (no external
cennection s required). This prevents any drift in relative frequency and ensures
that the two channel outputs are exactly at the same frequency. Note that a
single trigger (TRIGIN LOW) triggers both channels simultaneously to begin
synchronous outputs,



19
20
30
40
50
60
70
80
90
104
110
120
130
140
130
1460
170
180
190
269
210
220
230
240
250

tiite REFIN_OUT

t

tExternal connections -

REFOUT/REFOUT? (cont)

connect a BNC cable hetween the

firigger (1/9) perts of channels A and B.

CLEAR 709
oUTPUT 709;"RSTH
709; "SCRATCHY

ouTRLT
!
0uTPUY
OUTPUT
ouTPYUT
OUTPUT
OUTPUT
QUTPUY
H
oUTPUT
OUTPUT
ouTPUT
QUTPUT
QUTPUT
OuUTPUT
H
ouTPuT
END

709; nuse gw

709;"  TRIGMODE ARMWF®
709:®  TRIGOUT EXTH
709;%  REFOUT EXT®
709;4 FREQ 5E3"

700;M  APPLY RPY 5v

709;"USE 100"

709,
a9
709;

709;n
709; 0

TRIGMODE ARMWFY
TRIGIK EXT®
REFIN EXTY

FREQ 3E3"
APPLY RPV 3¥

TO9;“TRIGIN LOW®

ICiear HP 3245A
tReset HP 3245A
tCtear HP 3245A memory

lyse channel A

tSet synch mode on ch A
tEngbie trigger out from ch A
IFreq Ref conn is destination
loutput freq is 5 kHz

10utput ® V ac PP ramp wave

'Use channel B

tSet synch mode on ch B
{Trigger conn is trigger source
1freq Ref conn is fnput source
iputput freq is 5 kHz

10utput 5 V ac PP ramp wave

tTrigger both chs simultaneously
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Description
Svntax

Hemarks

Example
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Sets the HP-IB REN line TRUE.

REMOTE 7
REMOTE 709

# The REMOTE 709 command places the HF 3245A in the remote state.
However, REMOTE 7 does not, by itself. place the HP 3245A in the remote state
After recetving REMOTE 7, the HP 3245A will only go to the remote state after
receiving its listen address,

e Generally, the REMOTE command is required only after the LOCAL command
is used. REMOTE is independent of any other HP-1B activity and is sent on the
REMN line, Most controllers set the REN line TRUE when power is applied or
when the HP 3245A is reset,

REMOTE 7 ISets HP-IB REN line TRUE but does not place
lany device in remote state.

REMOTE 709 1Sets HP-IB REN line TRUE &nd addresses device
tat address 22 which places device in remote state.



Syntax
Parameters
ch

HRemarks

Beset instrument/Channel  Resets the HP 32454 or the specified USE channel
RESET (or BST) is the same as CRESET.

RESET [ch

Channel identifier. Use @ or CHANA for channel A, use 100 or CHANB for
channel B bxecuting RESET withour the ¢/ parameter resets the entire HP
A245A. Executing RESET o/ resets only the specified channel,

RESET Command Action

# Performs all actions of device clear (See CLH),

e Disables input/output buffering and EO function.
% Enables block output mode (BLOCKOUT ON).

& Trigger buses returned to power-on state.

e Hoth channels returned to reset state,

& Immediately aborts all running commands,

HP 3245A Power-On/Reset State

RESET returns the HP 3245A to the reset state shown in the following table,
The reset state is the same as the power-on state except that the HP-IB addressed
state is not changed (if in LOCAL.it remains in LOCAL or, if in REMOTE it
remains in REMOTEY, the power-on self-test is not performed; and user variables,
arravs, and subroutines are not purged,

Item Command Power-0On/Reset State
Cutput function APPLY e velts (0 V)
Auto Rangie ARANGE Oon
DC Offset BEOFF G vVolts
DC Resolution DCRES High-Res Mode
Delay Time DELAY G.04 Seconds
drive IBO DRIVETBEG off
Drive TB1 DRIVETRI off
buty Lycle DUTY 50%

Frequency FREQ 1000 Hz

Output Impedance IMP 0 Chms

Phase Angle PANG 0 Degrees

Range RANGE 1V (Autogange)
Ref Freg Input REFIN External (ch B}
Ref¥ Freg Output REFOUY External (ch A)
Sync Destination SYNCOUT Off

Output Terminal TERM Front

Input Trigger Scurce TRIGIN High

Trigger Mode YRIGMODE Off

Trigger Output Mode TRIGOUT off

Commands
2-171



RESET (RST) (cont)

Related Commands

ClLR, CRESET
Emmpie% Exampie: Using RESET

Line 10 returns the HP 3245A (including channels A and B) to its reset state,
while line 100 resets channel A only.

f0 OUTPUT 709 ;“RESETY IReset HP 32454

100 OQUTPUT 709;"RST Qv tReset channel A
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Description

Syntax
Parameters
Bemarks

Example

Return to Calier. Returns program execution from a called subroutine 1o the
program line following the CALL statement. For subroutines executed using
RUN. RETURN terminates execution of the subroutine.

RETURN
MNone.

RETURN VYalid Only Within Subroutines

RETURN can only be used within subroutines. It returns control to the caller at
any point in a subroutine without executing the SUBEND command. Since
SUBEND returns control to the calling program at the end of a subroutine,
RETURN is only useful inside an IF..END iF loop.

Related Commands

IF.END IF, 5UB, SUBEND
Example: Using the RETURN Statement (RETURN)

This program shows how RETURN is used to exit a subroutine when a specific
condition occurs. When the program executes, subroutine RANG_CHK is
downloaded and applies DC voltages from 05t0 1.5 VDC in 0.1 VDC
increments,

As each DC level is applied, the output range is read (line 130) and stored in
variable A {line 100). As long as the output remains on the |V range, the
program continues, When the output range changes to the 10V range (1.25
VD), the subroutine returns to the first line following the CALL statement (line
200).

Then, memory mode is turned of f and YREAD reads the range value into the
output buffer and the value is entered into the controller and RANGE CHANGE HAS
OCCURRED is displaved. Meanwhile, the HP 3245A will have cutput voltages up to
1.3 VDC and the output will remain at 1.3 VDC. (Note that 1.3 VDC is applied
before the range is checked)

10 Ffile RETURN

20 t

36 CLEAR 709 tCtear HP 3245A

40 QUTPUT 709;YRSTH tReset HP 32454

5C  OUTPUT 709;"SCRATCH" tCiear HP 3245A memory
60 !

70 QUTPUT 709;YSUB RANG_CHK" tBegin subroutine

&0 GUTPUT 709;" USE O" tUse channel A

Q0 OUTPUT 709;" FOR I = .5 TO 1.5 STEP 17 !Set DCV amplitudes
100  OUTPUT 709;H MEM AT IEnable memery mode
1106 QUTPUT 709;" APPLY BCV M Igutput DC levels

120 OQUTPYT 709;n WALT 2% fdait 2 seconds

130  OQUTPUT YO9;u RARGE?H tQuery range - store in A
146G OUTPYT 70%;¢ I[F A<>1 THEN® i{Begin comparison loop
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RETURN (cont)
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150
1460
170
180
190
200
210
220
230
240
250
260

QUTPUT
OUTPUT
cuTPUT
QUTPUT
QUTPUTY
DUTPUT
OUTPUT
ENTER 7
IF A <>

PRINT
ERD I¥
END

709;n RETURN®
709:v  END IF"
7O9:u MEXT

709 ; MSUBENDY
709;4CALL RANG_CHK™
709; WMEM GFFY

709; "WREAD A

09;:A

1 THEN

"RANGE CHANGE HAS OCCURREDY

FExit sub i range <=1V
Fend loop

Increment count

itnd subroutine

tCatl subroutine

1Turn memery mode of f
IRead range value
tEnter range value
1Begin comparison loop
thisplay if range <>1
lEnd loop



Description
Syntax
Parameters
Remarks

Example

Revision Query. Returns the HP 3245A firmware revision date code.
REV?

None.

Data Retwrned

REV? returns a four-digit vear and date code. The code has the form "yyww”,
where "yy" is the year minus 1960, and "ww" is the week number of that year,
For example, 2833 means that the latest firmware revision was the 33rd week of
1988 (1988 - 1960 = 28).

Data Destination

i MEM is used. the value returned by REV? is siored in the specified variable or
array. When REV? is executed from the front panel, the response is displayed on
the front panel display. When REV? is executed from the controller, the
response is sent to the output buffer in the default ASCH format.

HP-1B Data Format

The HP 3245A returns numeric results in either ASCII or binary format (see the
OFORMAT command). In the default ASCI Format, REY? returns integer resulis
in 6-digit signed notation. In the binary format, REV? returns integer results in
16-bit, 2’s complement notation,

Example: Reading Firmware Revislon Code (REV(Q)

This program reads the firmware revision date of the HP 3245A and displays the
result on the controller.

10 Tfile REVQ

200 1

30 CLEAR 709 fClear HP 3245A

40 QUTPUT 709;uRrsTH IReset HP 3245A

50 OUTPUT 709;"SCRATCH! Foiear HP 3245A memory
&0 !

70 QUTPUT 709;MREV™ iRead firmware date

80 ENTER 709;A tEnter result

20 PRINT A IDisplay result

100 END

A typical return is

2833
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Description

Syntax
Parameters
Remarks

Example
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Remole. Executes a soft local lockout Gimudar to HP-IB LOCAL LOCKGUT)
which disables the front panel Local key while in remote mode.

BT
Mone.

BMT Command Operation

Normally, when the HP 3245A is in remote (Le, commands are being sent from
the controller), the Local key may be used to return to the local moede (ie, front
panel has full access). However, when RMT is executed, it prevents the front
panel Local key from returning the HP 32435A to the local mode,

Gaining Front Panel Access after RMT

To enable the front panel Local key, execute the LOCAL command from the
controlier (e.g, QUTPUT 709;"LOCALM)

Disabling Front Panel Keykoard and Display

Ulse the LOCK ON command to disable all keys on the front panel kevboard.
Tse the DISP OFF command to disable the front panel display.

Related Commands

DISP, LCL, LOCAL, LOCK
Example: Disabling the Local Key

This program line disables the front panel Local key, To reenable the key, send
the LOCAL command from the controller,

10 QUTPUT 709;HRMTH Ibisable frent panet Local key



Description

Syntax
Parameters

argument

bit _displacement

Remarks

Examples

Rotate Bits with Wraparound. Returns an integer obtained by rotating the ar-
gument a specified number of positions with bit wraparound (contrast with
SHIFT).

ROTATE (argument, bit_displacement)

Must be a numeric integer within the range -32768 to +32767. Within the HP
3245A, the argument is represented as a 16-bit, 2's complement integer.

Specifies the number of positions the bits are rotated. Positive values rotate the
argument toward the least significant bit and negative values rotate the argument
toward the most significant bit.

Related Commands

SHIFT
Example: Positive Rotation

This program rotates the bit pattern for 12 three positions ioward the least sig-
nificant bit and displays the resuit (-32767) on the controller CRT,

12 0006 0GGO Q000 1100
Rotation #1 = 000C 000C 0GO0 0110
Rotation #2 = 0000 000G 0GOO 9011
Rotation #3 = 1000 000C 0GH0 06O

[H

10 OUTPUT 709;"VREAD ROTATE(12,3)" IRotate bit pattern 3 pos

20 ENTER 709;A tEnter result
33 PRINT "Rotation Result = ";A IDisplay result
40 END

Example: Negailive Rotation

This program rotates the bit pattern for 12 three positions foward the most sig-
nificant bit and displays the result (96) on the controller CRT,

12 = 0008 GOGO G000 1100
Rotation #1 00060 0000 G001 1000
Rotation #2 = 0000 0000 G011 0000
Rotation #3 = 0G00 000C 0110 ©O0C

10 OQUTPUT 70%;"VREAD ROTATE{(12,-3)} IRotate bit pattern 3 pos

20 ENTER 709;A ftEnter resulbt
30 PRIKT “Rotation Result = M; A IDisplay result
40  END
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D%Sﬁﬂpti@ﬂ Set/Read Service Request Enable. RGS sets bit(s) in the ROS (service request)
mask register 1o determine which condition{s) will assert the HP-1B SR} line.
ROS? returns a decimal value equal to the sum of the values of the unmasked
bits in the ROQS mask,

Syntax RQS anmask value
Parameters

unmask__mlue A decimal value equal to the sum of the values of the bits to be "unmasked",
Only bits ¢, 2, 3, 4, and 5 can be unmasked (bit 6 is alwavs unmasked and bit 2 15
not used), Other bitg are ignored. Bit numbers, decimal value, and descriptions
for the RQS mask are the same as for the Status Register.

Remarks ROS mask Operation

The RQS mask determines which events and/or conditions monitored by the
Status Register set Status Register bit 6 true (1) and thus assert the HP-1B 5RQ
fine to the controller. If an event or condition monitored by the Status Register
occurs and the corresponding bit in the ROS mask is "unmasked”, the HP 3245A
sets Status Register bit 6 (SRQ) true, asserts HP-1B SRQ and turns the front panel
SR annunciator on. (The controller must be programmed toe respond to the
SR interrupt.)

Status Register Bit Definitions

The HP 3245A Stotus Register constantly monitors several predefined events and
conditions. Whenever a defined event or condifion occurs, the corresponding
Status Register Bit is set true (1), If the bit is unmasked by RGS, an HP-1B SRQ
is sent to the controller. Status Register bit definitions and associated decimal
values used to unmask the bits follow,

Bit (Value| Definition Set by: Cleared by:
0 1 DATA Data available in CLR, CLEAR,
AVAILABLE the output buffer. CLROUT, or

Clear key or
when dats is
removed from
sutput buffer

1 2 NOT USED

2 4 USER SRQ command from STA?, CLR,
SERVICE controller or from| CLEAR, or
REQUEST HP 3245A. Clear key.

3 8 LOCAL Power-on, RST, or STA?, CLR,

Local mode sex. CLEAR, or
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Examples

RQS/RQS8? (cont)

Clear key.

4 té6 READY input buffer is Command or
empty and no caLl sub-
command or GALL routine is
subroutine is executing.
executing.

5 32 ERRCR An errer CLR, CLEAR
condition or when ERR?
gUeurring., or ERRSTR?

clears error
register.

6 G4 SR SENT Whern ahy unmasked STA?, STE?,
bit (G, 2, 3, &, CLR, CLEAR,
or 53 in status SPoLL, or
register is set. Clear key.%

7- NOT USED
16

* = Not cleared by STA?/STB? for every condition.

Power-0On Condition

If PONSRQ OFF is specified, the power-on value is 0. [f PONSHG ON is
specified, the power-on value is 8, causing SRQ to be asserted ar power-on.

Guery Command (RGS7?)

The BOS? command returns the decimal value of the sum of unmasked bits in
the RQS mask register.

Related Commands

RQS?, PONSRQ, SRQ, STA?, §TH?
Example: Unmasking RGOS Mask Bit

This program unmasks RQS mask bit 3 (LOCAL). The program then continuocus-
ly loops (at line 50) until the front panel Local key is pressed. When the Local
key is pressed, the HP 3245A reverts to local mode and "Hp 32454 HOW IN LocaL" is
displayed on the controller CRT,

10 CLEAR 709 iClear HP 32454

20 QUTPUT 709;HRSTH {Reset HP 32434

39 CUTPUY 709;"SCRATCHY IClear HP 3245A memory

40 QUTPUT 709;"RQS 8¢ 1Unmask bit 3 (LOCAL) in RQS mask
50 WHILE NOT BIT (SPOLL(789)},6) tLoop until Local key pressed

60 END WHEILE tEnd loop

70 PRIKT "HP 3245A NOW IN LOCALY iDispiay message

80  EWD )
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Description

Syntax
Parameters

number

Remarks
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Recall Stored State. States stored with SSTATE or 88TATER can be recalled
with the HSTATE or RSTATEnR commands.

RSTATE number or RSTATEn number

Number of the stored state. For single-channel instrument operation, nupiber = (1
through [3. For twochannel instrument operation, number = 9 through 0. Also.
for single-channel instrument operation, only BSTATE and RSTATEA apply. For
two-channel operation, RETATE. RETATEA, and RETATER apply.

Setting/Recalling Channel States

The hardware state of a channel (such as DOV output, the arbitrary waveform
contents, frequency = | klHz, DU offset = 2 VI, etc) can be stored in con-
tinuous {(nnonvolatile) memory with SSTATE or SSTATER (DRIVETHn is stored by
S8TATE only). The stored state of the channel can then be recalled (and the
state of the channel restored) with the RSTATE or BSTATER command
(DRIVETBR is recalled by RETATE only).

Since the stafes stored in continuous memory are not destroyed when power is
removed, vou can use a single BSTATE command to restore the channel to the
state existing before power-down, rather than having to reenter all the com-
mands required to set the channel parameters.

NOTE

I a power failure accurs while a state is being stored in conlinions memory, that
state hecomes invalid. When power (5 restored, the invalid partial state is pirged.
However, states stored in continnons memory are not purged with a SCRATCH
command nor are stored states tost at povwer-down,

Single-Channel Instrument Operation

For single-channel instrument operation, the current state of channel A is initial-
fv stored in volatile memory. Use S8TATE mumber or SSTATEA munher 1o store
the state of channel A into the state number specified by number. For example,
SS8TATE 3 or SSTATEA 3 stores the existing state of channel A into state #3.

For a single-channel instrument, you can store up to 14 states (0 through 13) in
continuous memory using SSTATE or SSTATEA number. When a state is stored,
use RSTATE number or BRSTATEA niumber to recall the state from continuous to
volatile memory and thus restore the channel state, For example, RETATE 2 or
RSTATEA 2 transfers the state stored in continuous memory state #2 into
volatile memory.



Examples

RSTATE (cont)

Twe-Channe! Instrument Dperation

With two-channel operation, seven states {0 through 6) are specified for each
channel. That is, state 0 stores information in state A(0} and BO), state | in A(])
and B{1), etc. When SSTATE mumnber 15 specified, the state of channel A s stored
in A(n) and the state of channel B in 8(n).

If §STATEA is used, only the state of channel A is stored. I SSTATEB is used,
only the state of channel B is stored. For example, 88TATE 1 stores the state of
channels A and B in continuous memory in sitafe | {A(1) and B(1)l. However,
SSTATEA 1 ctores only the state of channel A in state | [A(1}]

Similarly, RETATE nmumber recalls the states of channels A and B from the
specified continuous memory state, RETATEA mumber vecalls the state of channel

A. and BSTATEB recalls the state of channel B.

RETATE May Halt Wavelorm Ouipul

Although the settings of a waveform with TRIGMODE ARMWF set (stored with
SSTATE or SETATED) are recalled with RSTATE or HSTATER, the waveform
output will be suspended whether or not the waveform was running when stored.
Therefore, to start a waveform when TRIGMODE ARMWF is set, a trigger must
be sent {o that channe! (eg., with TRIGIN, PHEYNC, or by applying an external
signal).

RSTATE May Change Freq Ref Conneclor Stale

The driving channel and/or state of the Freq Ref connector may be changed by
STOREATOB, STOREBTQA, or RETATE(A,B). If, for example, a 2-channel HP
3245A iz in its power-on/reset state of channel A: REFOUT EXT and channel &
REFOUT OFF, STOREBTUOA will set both channels to REFOUT OFF and thev
will no longer by synchronized,

Or. if channel A is set fo REFQUT EXT. STOREATOB will set channel B to

REFQOUT EXT (which sets channel A to REFOUT OFF). A similar situation will
result when TBO or TB! is driven with SYNCOUT or REFOUT,

Related Commands

SSTATE, SSTATER, SET, SET?
Examplie: Recall Siored State (RSTATE)

This program sets channe! A to ouiput a 1.0 VDO signal, stores the channel A
state (and the channel B state) in state #1, and pauses. After power is cycled and
the program is continued, the channel A state {and the channel B state) are recal-
led with ASTATE. When the program pauses (line 94}, cycle power and then
press the controller Continue (or equivalent) key to complete the program.
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RSTATE (cont)

10 Ffite RSTATE

20 f

39 CLEAR 709 1Clear HP 3245A

40 QUTPUY 709;"RsTH 1Rezet HP 32454

50 GUTPUT 7O%;"SCRATCHY iClear HP 3245A memory

&0 1

70 OUTPUT 709;"APRLY DCV 1.00 toutput 1.6 VDL from ch A
80 OUTPUT 709;¥SSTATE 1% iStore ch state inm state 1
QG PAUSE TPause controller

TG0 DUTPUT 709 HRSTATE 1 IRecall channel states
116 QUTPUT 709, mOuUTPUT?Y tQuery sutput value

120 ENTER 709;A iEnter value

130 PRINT A IBisplay value

140 END

Since 83TATE 1 stored the state of channel A in continuous memory (in state 1)
the state information is not lost when power is cveled. As a result, ASTATE 4
sets the channel A output back to 1.0 VDU, Then, QUTPUT? returns "10" to
verify that the channel A output is 1.0 VI after power was cycled.
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Description

Syntax
FParameters

sub_name

Remarks

Run Subroutine. Executes the named subroutine in parillel with other com-
mands. Thus, subroutine commands are executed as the HP 3245A finds time be-
tween execuiing other commands (contrast with CALL)

RUN sub name

MName of the subroutine which ig run.

Subroutine Must Be in Memory

The specified subroutine must be stored in HP 3245A memory using the SURB
and SUBEND commands before executing the RUM command.

Subroutines and Commands Occur In Parallet

Subroutines executed with BUN proceed in parallel with commands from the
front panel or from the controller. This parallel processing means that the state
of the HP 3245A or subroutine variable values can be read while the subroutine
is running. However, parallel execution does not allow two commands to occur
at the same t{ime.

Do Not Use RUN for Nesting Subroutines

The RUN command cannot be used to nest subroutines,

Execution Error Aborls Subroutine

If an error occurs during subroutine execution, the subroutine is aborted and the
cause of the subroutine error is stored in the error register, Control of the HP
32454 is returned to the controfler or to the front panel (wherever the RUN
command initiated).

Using the USE Command Within Subroutines

A USE channel assignment within a subroutine executed by RUN is valid ONLY
during subroutine execution. For example, suppose channel B is selected as the
USE channel before the subroutine is run, but channel A is set as the USE
channel in the subroutine. In this case, Channel A is used only in the subroutine
and the USE channel assignment reverts back to channel B after the subroutine
completes.

Helated Commands

CALL, SUB, SUBEND, USE
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RUN {cont)

Exampie Example: Running a Subroutine (RUN)

This program initiates a RUN subroutine with & BUN command, It shows that a
resource, such as the USE channel, specified within a RUN subroutine applies
OMLY to that subroutine. When the program executes, channel A Is designated
as the USE channel, However, channel B (USE 100) is designated as the USE
channel within the subroutine anly. Thus, when the subroutine completes,
APPLY DCVY 19 (line 150) changes the channel A output from 50 VI to 100
VD,
10 1file RUN
20 i
30 CLEAR 709 IClear HP 32404
40 QUTPUT TO9;upstH IReset HP 3245A
50 CUYPUT TO9;"SCRATCH® 1clear HP 32454 memory
{14 !
Ial OUTPUT 70%;BUSE (v Ithee channel A
89 DUTPUT 7069;" APPLY DLV 50 toutput 5 VOC on channel A
g0 QUTPUY 70934  WAIT 5¢ tHold output value for 5 sec
100 OUTPUT 709;9SUB CHECK™® 1Begin subroutine CHECK
116 OUTPUT F7O9;* USE 100 lUse channel B
120 OUTPUT 709" APPLY DCv 5¢ foutput 5 VDC on channel B
130 CUTPUT 709;9SUBENDY tEnd subroutine CHECK
140 OUTPUT 709;"RUN CHECK™ 1RUN subrecutine CHECK
150 QUTRUT 799;"APPLY DCY 10w lOutput 10 VDU on channel A
160 END

Commands

2-184



Description

Svntax
Parameters
Remarks

Example

Running Query. Returns "1" if the current subroutine is running (or paused) or
ceturns "0" otherwise. Qaly subroutines executed with the RUN command can be
paused.

RUNNING?
None.
Data Returned

RUNNING? returns "I" if the current subroutine is running (or paused) or "0" if
the subrowtine has finished running,

Data Destination

It MEM is used, the value returned by RUNNING? is stored in the specified vari-
able or array, When RUNNING? is executed from the front panel, the responge
is displaved on the front panel display. When RUNNING? is executed from the
controller, the response is sent to the output buffer in the default ASCH format,

HP-I18 Data Format

The HP 3245A returns numeric results in either ASCH or binary formaft (see the
OFGRMAT command). In the default ASCIT format, RUNNING? returns integer
results in 6-digit signed notation. In the binary format, RUNNING? returns in-
teger results in 16-bit, 2°s complement notation.

Related Commands

PAUSE, RUN, 5UB, SUBEND
Exampie: Reading Subroutine State (RUNNINGEQ)

If this program is preceded by the program RUN (refer to the RUN command),
executing this program returns the data shown below,

10 Ffile RUNNINGA

20 t
30 OUTPUT T709; "RUNNING?H IQuery state
40  ENTER 709;A lEnter state

50  PRINT *Subroutine State (i = Running) =";A ‘Display results
&0 END

A typical return when the subroutine is [inished is:

Subroutine State {1 = Running) = 0
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Description

Defete A Deletes (scratches) all vser-defined arrays, variables, and subroutines
from HP 3245A volatile memory.,

Syntax  scraTcH
Parameters

Remarks  SCRATCH Versus DELSUB
The BELSUB (delete subroutine) command removes a specific subroutine but the
subroutine pame remains defined (ie, the name cannot be used to define another
variable, array, etc.). Unlike the DELSUB command, SCHATCH deletes arrays,
variables, and subroutines from volatile memory and also removes the name
definitions from the catalog (CAT) listing. If SCRATCH s executed when a sub-
routice is running, an error is generated and the subrontine is not purged from
memery,
Related Commands
CAT, BELSUR

Exampie Example: Clearing HP 3245A Memory (SCRATCH)

This program uses SCRATCH CONT to clear hoth volatile and continuous
memory. The CAT command is used to show the operation of SCRATCH by
returning a list of all user-defined arrays, variables, subroutines, and stored states.

10 ffile SCRATCH

20 !

30 DI Name$[60]

40 CLEAR 709

58 QUTPUY 7G9;"RSTH

Ipimension ceontrobler array
IClear HP 3245A
IReset HP 3245A
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&0 !

70 CUTPUT 709;"SUB BEEPERD 1RBegin subroutine BEEPER

80  OQUYPUT 709;" BEEPHY {Baep once

90 QUTPUT 709:"SUBEND® 1End subroutine BEEPER

1060 1

110 O4UTPUT TO9;"REAL RY tDefine REAL variable R

120 QUTPUT 709;nuUsSE Ov iyse channel A

130 QUTPUT 709;% APPLY DCV 50 10utput 5 vDC

140 OQUTPUT 709;®INTEGER A(20)" Ipefine A as INTEGER array
150 1

140 TOUTPUT 709;"SCRATCH™ IDelete all vars,arrays,subs
170 QUTPUT T709;%CATH fRequest CAT listing

180 ¢t

19¢  REPEAT iRepeat loop

260 ENTER 709;Name$ tenter {ine

210 PRINT NameS tDisplay tine

220 ONTIL Name$="DONEY IDONE is iast word returned
230 END



SCRATCH (cont)

When this program executes as listed (with line 166 as a comment line), a typical
return is as follows,

TARRAY A $iz2g 21

REAL R

s5uB BEEPER 512E 88, TEAXAT S1IE &2
DONE

If the exclamation point (§) is removed from line 160 and the program rerun, the
data returned {DONE) shows that SCRATCH has deleted all arrays, variables, and
subroutines from HP 3245A volatile memory, A typical return is

DONE
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Q@@Cﬁpﬁ@ﬁ Callbration Securlty. Sets a security code to prevent accidental or unauthorized
calibration of the 32454,

Information on the use of the SECURE command is found in the HP 32454
Calibration Manual (P/N 03245-90003),
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Description
Syntax
Parameters
Remarks

Example

Seriat Number Guery. Returas "0000A00000"
SER?
None.

On some Hewlett-Packard equipment, the SER? command returns the actual
serial number of the instrument. However, the HP 3245A serial number cannot
be read. so SER? returns "0000A00060"

Data Destination

It MEM is used, the value returned by SEHR? iz stored in the specified variable or
array, When 8ER? is executed from the front panel, the is displayed on the
front panel display. When SER? is executed from the controller, the response is
sent to the output buffer in the default ASCH format.

Example: Serial Number (uery

19 OUTPUT T709;HSER?H tQuery serial number
20 ENTER 709:A% TEnter value

3G PRINT A% iDisptay w000GACOOOO™
40 END
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Description

Syntax
Parameters
block data

Remarks

Example
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Send/Read HP 3245A State. SET instructs the HP 3245A to accept a binary
block of data from the controller which specifies the HP 3245A configuration,
Before executing SET, SET? must be executed to read the present HP 3245A
configuration into the coniroller.

SET block data

specifies the configuration. The contents of the block must be identical to the
block returned by the SET? command.

SET? Command Operation

The 8ET? command transfers the configuration of the HP 3245A into the con-
troller. The configuration can then be reloaded into the HP 3245A (with SET)
should the instrument lose power or the cenfiguration can be loaded into
another HP 3245A, as required,

Biock A Format

The hlock__data parameter is in IEEE-728 Block A format. Block A format
header consists of four bytes: the # sign, the letter A, and two bytes which indi-
cate the number of bytes of data to follow. When the HP 3245A configuration
is transferred to the controller (with SET?) and is then returned to the HP
3245A (with SET), the Block A format is automatically provided.

Related Commands

BLOCKOUT, OFORMAT
Example: Sending/Reading HP 32454 State (8ET)

This program reads the configuration of the HP 3245A into the controller with
the SET? command. The HP 3245A configuration is then sent to the HP 3245A
from the controller using the SET command.

When the program executes, the state of the HP 3245A is transferred to the con-
troller and stored in Set$ and the program is paused. When the Continue key is
pressed, the program resumes, resets the HP 3245A, and then restores the previous
state to the instrument with the SET command.

10 1file SET

29 !

39 DIM Set{8500] IDim cont array

40  CLEAR 709 ICtear HP 32434

50 oUTPUT 709;HRSTH IReset HP 32454

60 CUTPUT 709 ;"SCRATCHY ICtear HP 3245A memory
70 QUTPUT 7G9;“APPLY DCv 1.5¢ ioutput 1.5 VvbBC

80 !

90 OUTPUT 7G%;"sET?n IRead HP 3245A state



100
110
120
130
140
15G
J6G

ENTER 709:Set$
DISP WPRESS CONTINUE TO RESUME®
PAUSE

D] Sp i

OUTPUT 709;PRSTN

DUTPUT 709:“SET":5et$

END

SET/SET? (cont)

lEnter state

IDisplay message

IPause program

iClear display

{Reset HP 3245A

1Trans state to HP 32454
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Description

Syntax
Parameters

seconds

Remarks

Example
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Set Time. Sets the HP 3245A internal clock in number of seconds since mid-
night. The time is stored in volatile memory and 13 lost when power is removed

SET TIME seconds

Number of seconds since midnight. The valid range is 0 through 863999 (resofu-
tion = 001 seconds).

Fower-On/Reset Value of Internal Clock

At power-on/reset, the HP 3245A internal clock is set to 0.8 seconds. The time
set by SET TIME is stored in volatile memory and ig lost when power is removed.

Converting Time Formats

HP 9000 Series 200/300 controllers use two commands to convert time formais:
TIME and TIMES. The TIME command converts a formatted time-of -day string
(hh:mrmss) inte a numeric value of seconds since midnight. The TEME$ command
converts the number of seconds value into a string representing the time-of-day
format.

You can calculate a specific time in seconds since midnight by using t (seconds) =
(hours*3600) + (minutes*60) + seconds. For example, 94530 AM. = (9 x 3600) +
(45 x 60} + 30 = 35130 seconds. Or, for 94530 AM. the number of seconds since
midnight can be specified as: OUTPUT T09;#SET TIMEM; ($%3600)+(45%601+30.

Related Commands

TIME

Exampie: Setting Clock Time (8ET_TIME}

This program sets the HP 3245A internal ciock to 935 AM. and verifies that the
clock is running by reading the time five seconds after the clock is set. The time
is set using the HP 9000 Series 200/300 TIME command and the return time
{09:55:05) is converted to an hlummss format by the TIMES command.

10 Efile SET_YTIME

20 '

30 CLEAR 709 ICiear HP 3245A

40 QUTPUT TO9;HURSTH IReset HP 3245A

50 QUTPUT TO9;USCRATCHY iClear HP 32404 memory

60 '

76 QUTPUT TO9;MSET TIMEY;TIME ("9:55:00") 1Set time to 9355 A_#.
8C  WAIT 5 'Wait five seconds

el CUTPUT 709:9TIMEY tRead clock time

100 ENTER 709;A lEnter time

110 PRINT TIMES(A) iConvert time and display
t20  END



Description

Syntax
Parameters

ar gument

bit _displacement

Remarks

Examples

Shift Bits Without Wraparound. Returns an integer obtained by shifting the ar-
gument a specified number of positions without bit wraparound {contrast with
ROTATE)

SHIFT (argument, bit _displacement)

Must be a4 numeric integer within the range of -32768 to +32767. Within the HP
3245A, the argument is represented as a 16-bit, 2's complement integer.

Specifies the number of positions bits are shifted. Positive values shift the argu-
ment toward the least significant bit and negative values shift the argumeni

toward the most significant bit,

Related Commands

ROTATE
Exampie: Positive Shift

This program rotates the bit pattern for 12 three positions toward the least sig-
nificant bit as shown and displays the result (1) on the controller CRT.

12 = Q0G0 00600 0GO0 1100
shife #1 0000 0000 0660 0110
shift #2 = 0000 0000 000G QG113

H

shift #3 = 0GOC 000G 000G 0001
10 QUTPUT 709;"VREAD SHIFT(12,3)" tshift bit pattern for 12
20 ENTER 709;A tEnter result
3G PRINT "Shift Result = ;A tbisplay result

40 END
Exaraple: Negative Shift

This program shifts the bit pattern for 12 three positions toward the most sig-
nificant bit as shown and displays the result (96} on the controller CRT.

12 = 0000 Q000 9000 1100
Shify #1t = 0000 0000 OGO 1000
shift #2 = 0000 0CGO0 0G711 0000
shift #3 = 000G 0000 0110 0OGD
10 OUTPUT 709;“VREAD SHIFT(12,-3) Is$hift the bit pattern for 12
20 ENTER 709;A 1Enter result
36 PRINT "“Shift Result = "“;A IDisplay result

40 ERD
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Description
Syntax
Parameters

argument

Remarks

Example
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2-184

Sine. Returns the sine of the angle (in radians) represented by the argument.

SIN (argument)

Must he a number or numeric expression (enclosed in parentheses) in radians and
in the range + 298156826 E+8.

Related Conmunands

ATN, CO5

Example: Using SIN Function

This program computes the sine of 0.5235988 radians (30 degrees) and displavs
the result (5) on the controller CRT.

10
20
30
40

QUTPUT 709;"VREA
ENTER 709;A
PRINT “Sine = ®
EKD

A tvpical return is

$ine = 50000002

D SIN(.5235988)¢ iCompute sine of 30 degrees
tEntar result

A tbisplay result



Description
Syniax
Parameters

arvay _name

Remarks

Example

Size Query. Returns the number of elements in the specified array.

SIZE? array name

Array whose size is returned.
Data Returned

SIZE? returns the number of elements in the specified array. Thiz number is one
more than the index of the last element in the array due to the option buase ©
convention (see DIM, REAL, or INTEGER commands), If the number of the max-
imum element is 32767, SIZE? returns -32768 since +32768 cannot be represented
as a 16-bit signed integer,

NOTE

For REAL arrays, ERROR 41 - QUT OF MEMORY is generated if you try fo
define the array size greaier than abowt 10000 efcments,

Data Destination

If the MEM command is used, the value returned by SIZE? is stored in the
specified variable or array, When SIZE? is executed from the front panel, the
response is displayed on the front panel display. When BIZE? is executed from
the controller, the response is sent to the output buffer in the default ASCII
format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCH or binary format (see the
DFORMAT command). In the default ASCIH format, $IZE? returns integer
results in 6-digit signed notation. In the binary format, SIZE? returns integer
results in [6-bit, 2’ complement notation.

Helated Commands

DiM, INTEGER, REAL
Example: Using the SIZE? Command

This program defines INTEGER array YOLT! with 10 elements and then
verifies the array size using the 8IZE? command.

10 QUTPUT 709;"INTEGER VOLTI(?)" tinteger array with 10 elements

20 QUTPYUT 709;"SIZE? VOLT1M 1Read array size
30 ENTER 709:A IReturn array size
49 PRINT “VOLTT Size = ;A IDispiay array size
50 END
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ﬂ@%&ﬁ’ipﬁim’l SPOLL like the HP 3245A 8TB? command, returns the status byte which is the
weighted sum of the lower eight bits set in the Status Register,

Syntax  P=SPOLL (709)

Remarks ® 8POLL returns a decimal value which is the sum of lower eight bits in the HP
3245A Status Register bits which are frue {sef). A "0" is returned if no Status
Register bits are set. The following table defines Status Register bite and as-

sociated decimal values.

Bit

Value

Description

16

3z

64

DATA AVAILABLE. Set (1) when data is
available in the output buffer. Cleared (0}
when date is removed from the buffer; by the
CLROUT, CLRE, or CLEAR commands; or with the
front panet Clear key.

NOT USED.

USER SERVICE REQUEST. Set (1) when SRQ is
executed over HP-I8 or from the front panetl.
Cleared (D) with 5TA?, CLR, CLEAR, or front
panel Clear key.

LOCAL. Set (1) when the HP 37245A powers on;
when it is reset (RST); or when it enters
the Local mode. Cleared (0) with STA?, CLR,
or CLEAR.

READY. Set (1) when the input buffer is
empty and the HP 3245A is not executing a
command or a CALL-executed subroutine.
Cleared (0) when the HP 3245A is executing &
command or a CALL-executed subroutine,

ERROR. Set true (1) when an error condition
occurs, Cleared (0) when ERR?  or ERRSTR?
clear the errcr register or by CLR or CLEAR.

SRQ SENT. Set (1) (and HP-1B SRQ sent to
control ler) when any other unmasked bit (bit
g, 2, 3, &, or 5) in the status regizter is
set. Cleared (0) by STA?, CLR, CLEAR, SPOLL
or by the front panel Clear key.

NOT USED.
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Example

SPOLL (Serial Poll) (cont)

@ If the HP-IB SRQ line is set TRUE when SPOLL is sent, all bits in the Status
Register are cleared if the condition which set the bit(s) s no longer present. If
the SRO line is FALSE when S8POLL is sent, the Stajus Register contents are not
changed.

e SPOLL differs from $TB? in that STB? interrupts the HP 3245A microproces-
sor, With 8TB?, the HP 32454 always appears to be busy (bit 4 clear). However,
SPOLL reads the status byte without interrupting the microprocessor, so SPOLL
can be used to monitor the ready state of the HP 32454

e If there is data in the output buffer when SPOLL is sent, the data remains in-
tact. However, if there is data in the cutput buffer when §TB? is sent, that data
is overwritten by the status data (unless QUTBUF ON i set),

10 P=SPOLL (709) 18end Serial Poll, place response in P
20 DISP P 1Display response
30 END
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Description
Syntax
Parameters

ar gument

Remarks
Example
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Square Root Returns the square root of the specified argument.

SQR (argument)

Must be a number or numeric expression (enclosed in parentheses) greater than
or equal {0 zero.

None.

Example: Square Rool of 2 Number

This program computes the square root of 2.345 and displavs the resuit
{1.5313393) on the controlter CRT,

10
20
30
40

OUTPUT 709;"VREAD SQR(Z.345)" ICompute square root
ENTER 709;A 1Enter resuit

PRINT YSquare Root = %A Display result

END

A typical return is:

Sguare Root = 1.5313393



Description

Syntax
Parameters
Remarks

Example

Programmed Service Request If status register bit 2 (USER SERVICE
REQUEST) ts unmasked by the RGS command, execuiing $RG sets the HP-IB
SRQ line TRUE which signals the controlier that the HP 3245A has requested
service.

SRQ
None.

Service Request Action

When executed, SRQ sets bit 2 in the status register. If the USER SERVICE
REQUEST bit (bit 2) in the RQS mask register is unmasked (with RQS 4), the
HP-IB SRQO line is asserted and the coutroller is notified of the HP 3245A service
request.

Using Front Panel SRG

Entering the SRG command via the front panel or from an HP 3245A sub-
routine performs the same action as entering the $RQ command via HP-1B from
the controtler.

HRelated Commands

PONSRQ, RS, RQST?, STA?
Example: Using Front Panel SRG (8RG)

This program shows one way to use the SRQ command from the front panel to
generate an interrupt signal to the controller. The program loops continuously
until an SHG command is executed from the front panel {via the MENLU keys).
When SRQ is executed, the front panel SRQO annunciator is lit and a message is
displayed on the controller CRT.

10 tfite SRQ

20 !

30 CLEAR 709 IClear HP 3245A

40 QUTPYT 709;HRETY IReset HP 3245A

50 QUTPUT 709;"SCRATCH" IClear HP 3245A memory

60 QUTPUT 70%;"RAS 4N Unmask bit 2 (USER SERV REQ)
70 b

80 ON INTR 7 GOTO 120 I1Ge to Line 120 when SRE exec
90  ENABLE INTR 7;2 lEnable HP-IB SRQ interrupt
100 WHILE 1 Itoop until SRG executed

110 END WHILE 1End loop

120 PRINT "3245 SRQ RECEIVED™® IDisplay interrupt message
130 GUYRUT 709;"STAZH IRead status register bits set
140 ENTER 709;A 1Enter bits set

150 PRINT ISpace

16C PRIKT “Status Reg. Bits Set = ;A IDigplay bits set

176G  END
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SRQ (cont)

When SRO is executed from the front panel, the controller CRT display is as
follows. The returned value of 68 shows that bit 6 - SRO SENT {weight = 64)
and bit 2 - USER SERVICE REQUEST (weight = 4) are set (68 = 64 + 4}

3245 SRG RECEIVED

Statys Reg. Bits Set = 68
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Description

Syntax
Parameters

number

Hemarks

Store HP J245A State. Stores up to 14 HP 3245A states in continuous memory.
Stored states can be recalled with the RSTATE or RETATER commands,

SSTATE number or SSTATEN number

Number of the stored state. For single-channel instrument oneration, noumber =
through 13. For two-channel instrument operation, nisnber = 0 through 6. Also.
for single-channel instrument operation, only 88TATE and $STATEA apply. For
two-channel operation, 86TATE, S8TATEA, and SSTATEER apply.

Setting/Regalling Channel Stales

The hardware state of a channel (such as DCV output, the arbitrary waveform
contents, frequency = | kHz, DC offset = 2 VDT, ete,) can be stored in con-
tinnous (nonvolatile) memory with SSTATE or 88TATEnR (DRIVETBD is stored by
SSTATE oniy). The stored state of the channel can then be recalled (and the
state of the channel restored) with the RSTATE or HETATEnR command
(DRIVETBn is recalled by RSTATE only),

Since the states stored in continuous memory are not destroved when power is
removed, vou can do a single BESTATE command to restore the channel to the
state existing before power-down, rather than having to re-enter all the com-
mands required to set the channel parameters,

NOTE

Ff a power failure occurs while a staie is being stored in continuous memory, that
state becomes tnvalid. When power is restored, the nvalid partial state is purged,
However, states stored in continuous mtemory are nol purged with a SCRATCH
command nor are stored states lost ar power-dowit,

Single-Channel Instrument Operation

For single-channel instrument operation, the current state of channel A is initial-
ly stored in volatile memory, Use SSTATE number or S88TATEA mmber to store
the state of channel A into the state number specified by number. For example,
SSTATE 3 or SSTATEA 3 stores the existing state of channel A into state #3.

For a single-channel instrument, you can store up to 14 states (0 through [3) in
continuous memory using SSTATE or 88TATEA number., When a state is stored,
use RSTATE mmmber or RETATEA mumber to recall the state from continuous to
volatile memory and thus restore the channel state. For example, RETATE 2 or
RSTATEA 2 transfers the state stored in continuous memory state #2 into
volatile memory.
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SSTATE (cont)

Examples
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Two-Channel Instrument Operation

With two-channel operation, seven states ( through 6) are specified for each
channel. That is, state 0 stores information in state A{() and B(0), state | in A1)
and B(1), etc. When SSTATE numiber 15 specified, the state of channel A is stored
in A(n) and the state of channel B in Bn)

If S8TATEA is used, only the state of channel A is stored. It SSTATEB 15 used,
only the state of channel B is stored. For example, $STATE 1 stores the state of
channels A and B in continuous memory in state 1 [A(l) and B(1)]. However,
SSTATEA 1 stores only the state of channel A in state 1 JA{1)]

Similarty, RETATE mumber recalls the states of channels A and B from the
specified continuous memory state, BETATEA number recalls the state of channel

A, and RSTATEB recalls the state of channel B.

Using STOREATOR/STOREBTOA for Two-Channel Operation

In addition, for two-channel instrument operation, you can use STOREATOB to
copy the state of channel A into channel B or use STOREBTOA to copy the state
of channel B into channel A (both previous states are still stored in continuous
memory), Then, vou can use SSTATEA or S8TATEB o transfer the state to
confinuous memory.,

Related Commands

RSETATE, RSTATEn, SET. 517
Example: Store State (8STATE)

This program sets channel A to output a L0 VDC signal, stores the channel A
state (and the channel B state) in state #1. and pauses. After power is ¢vcled and
the program is continued, the channel A state (and the channel B state) are recal-
led with RETATE. When the program pauses (line 80). cycle power and then
press the controller Continue (or equivalent) kev to complete the program.

16 Ifile SSTATE

20 :

30 CLEAR 709

40 QUTPUT 709;HRSTH

50 QUTPUT 709;M"SCRATCHY

60 QUTPUT 709;"APPLY BDCY 1.0®
70 GUTPUT 7CG9;"SSTATE 1v

1Clear HP 32454

iReset HP 324%A

IClear HP 3245A memory
fQutput 1.0 VBC from ch A
iStore ch state in state 1

80 PALSF tPause controiler
@0 OUTPUT 70%;“RSTATE 1¢ FRecail channel states
100 END



Description

Syntax
Parameters
Remarks

Statug Word Guery. Returos the status word. The number returned by 8TAY is
the weighted sum of all bits (masked or unmasked) set in the status register.

STA?

Mone.

STA? returns 2 decimal value which is the sum of the status register bits which
are TRUE (set). A" is returned if no status register bits are set.

Power-On Conditions

At power-on, STA? returns "0" if power-on SR{) is disabled (PONSRG OFF). if
power-on SR s enabled (PONSRQ ON), at power-on STA? returng "72" and the
HP-18 SRG line is asserted,

Heading/Clearing Status Hegister with STAY

The STA? command reads the status register bits set and clears certain bits in the
register after the read has been made, STA? returns a decimal value equal to the
sum of the decimal values of all status register bits set (both masked and vnmas-
ked). For example, if bit 0 - DATA AVATLABLE (value = 1) and bit 4 - READY
(value = 16) are set, 8TA? returns 7.

8TA? also clears status register bits after the read has been made. STA? clears bit
2 - USER SERVICE REQUEST and bit 3 - LOCAL after the command executes.
For example, if both of these bits are unmasked and both bits are set, statug
register bit & - SRQ SENT is also set and an SRQ is sent to the controller. In this
case, STA? returns 70 (64 + 8 + 4) and clears bits 2, 3. and 6.

Executing STA? clears bits 2 and 3 which are set bv an event (USER SERVICE
REQUEST and LOCAL). Bits 4 and 5 which reflect state (condition) (DATA
AVAILABLE. READY, and ERRCR) are not cleared by 8TA?. Bit 6 (5SRO
SENT) and the HP-IB SRQ line are cleared ONLY if no unmasked bits remain
set.

NOTE

When STA? or STB? is executed, bir 4 - REA DY, will always show cleared since
the HP 32454 is busy executing the command, Use READY? or SPOLL ro check
the ready status of the HP 32454,

Data Destination

If MEM 15 used, the value returned by 8TA? is stored in the specified variable or
array. When 8TA? is executed from the front panel, the response is displayed on
the front panel display. When STA? is executed from the controtler, the
response is sent to the output buffer in the default ASCH format.
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STA? (cont)

Status Register Bit Definitions

This table defines sfatus register bits and associated decimal values, It also shows
the events/conditions which set/clear the bits.

git [value: befinition Set by: Cleared hby:
0 1 DATA Data available in LR, CLEAR,
AVATLABLE the output buffer. CLROUT, or
Clear key or
when date is
removed from
output buffer

1 2 NGT USED

i 4 USER $RQ command from “TA?, CLR,

SERVICE controiter or fromy CLEAR, or
REQUEST HP 3245A. Clear key.

3 8 LOCAL Power-on, RST, or sTA?, CLR,

tocal mode set. CLEAR, or
Cilear key.

4 i6 READY input buffer is Command or
empty and no CALE sub-
command or CALL routine is
subreutine ig executing.
executing.

5 32 ERROR An error CLR, LCLEAR
condition or when ERR?
occurring. ar ERRSTR?

clears error
register.

6 L SR9 SENT When any unmasked $TA?, STB?,
bit (0, 2, 3, &, CLR, CLEAR,
or 5) in status $PoOLL, or
register is set, Clear key.*

7- NOT USED
16

* = Not cleared by S$TA?/5TB? for every condition.
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Example

STA? (cont)

HP-1B Data Format

The HP 3245A returns numeric results in either ASCI or binary format (see the
OFORMAT command). In the default ASCH format, 8TA? returns integer resulis
in 6-digit signed notation. In the binary format, 8TA? returns integer results in
16-bit, 2’5 complement notation,

Refated Commands

PONSRQ, ROS, 51T8?
Example: Reading the Status Word {(STAG)

This program uses 8TA? to read the system status word. The value returned is
the weighted sum of the status register bits (masked or unmasked) which are set.
In the program, IMP? returns data to the output buffer, which setfs status register
bit 0 - DATA AVAILABLE. Then, 8TA? returns a "[" {(decimal value of bit 0) to
indicate bit 0 is set. (MNote that line 80 is a comment line. {t is added so that this
program can be modified and used for $TB?)

10 tfile STAQ

249 §

k31] CLEAR 709 iCtear HP 3245A
40  QUTPUT 709;%RsT® treset HP 3245A
50 GUTPUT 709;"SCRATCH" tClear AP 3245A memory
&0 QUTPUT 709;"IMP?Y tauery impedance
70 CUTPUT 709;"STA?Y tRead status word
B0 1OUTPUT 709;%sTB?" {Read status byte
0 ENTER 70%9;A TEnter value

100 PRINT I8pace

110 PRINT "Status Reg Bits Set = ;4 IGisptay value
120 END

Since bit § is the only status register bit set, $TA? returns the weighted decimal
value (1) of the bits set and a typical return is:

Status Reg Bits Set = 1
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Description

Syntax
Parameters
Remarks
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Stalus Byte Query. Returns the status byte. The number returned by §TB? is
the weighted sum of all bits (masked or unmasked) set in the status register,

5TB?
None.
Data Heturned

STH? returns a decimal value which ig the sum of the status register bits which
are TRUE (sef). A "0" is returned it no stafus register bits are set.

Power-On Conditions

At power-on, 8THB? returns "0" if power-on SRQ is digabled (PONSRG OFF), If
power-on SRQ is enabled (PONSRQ ON). at power-on 8TB? returns "72" and the
HP-IB 5RQ line is asserted.

Reading/Clearing Status Register with STR?/SPOLL

STA?, 8787 and SPOLL all return the weighted sum of the status register bit
which are set (both masked and unmasked), However, STA? also clears bit 2
(USER SERVICE REQUEST) and bit 3 (LOCAL). If desired, you can use STB?
to read the status register bits without clearing bits 0, 2, 3, 4, or 5.

Since $TB? intetrupts the HP 3245A microprocessor, when $TB? is used the HP
3245A appears to be busy (bit 4 is cleared}) Since SPOLL reads the status register
without interrupting the microprocessor, you can use SPOLL to monitor the
READY state of the HP 3245A.

If the HP-1B SRQO line is set TRUE when SPOLL is sent, all bits in the status
register are cleared if the event or condition which set the bit(s) is no longer
present. If the SRQ line is FALSE when SPOLI. is sent, the status register con-
tents are not changed.

If there is data in the output buffer when SPOLL is sent, the data remains infact.
In contrast, if’ there is data in the output buffer when $TB? is sent, that data is
overwritten by the status data (unless QUTBUF ON is set).

NOTE

When STAT or STB? is executed, bit 4 - REA DY, will always show cleared since
the HP 32454 is busy execiting the commuand, Use READY? or SPOLL (o check
the ready status of the HP 32434,

Data Destination

If MIEM is used, the value returned by STB? is stored in the specified variable or
array. When STB? is executed from the front panel, the response is displayed on
the front panel display. When 8TB? is executed from the controller, the
respomnse is sent to the ocutput buffer in the default ASCIT format.



Status Hegister Bit Defindtions

STB? (cont)

This table defines the status register bits and associated decimal values. It also
shows the events/conditions which set/clear the bits.

Bit {Value] Definition Set by Cleared by:
& 1 DATA Data available in CLR, CLEAR,
AVAILABLE the output buffer. CLROUT, or
Clear key or
when data is
removed from
cutput buffer

1 2 NOT USED

2 4 USER SRA command from 8TA?, CLR,

SERVIECE controller or from CLEAR, or
REGUEST HP 32454, Clear key.

3 8 LOCAL Power-on, RST, ar STA?, CLR,

Local mode set. CLEAR, or
Clear key.

4 16 READY input buffer is Command or
empty and no CALL sub-
command or TALL routine is
subroutine is executing.
executing.

5 32 ERROR An error CLR, CLEAR
condition or when ERR?
accurring. or ERRSTR?

clears error
register.

6 b4 SRQ SENT When any unmasked STA?, STEB?,
bit (0, 2, 3, 4, CLR, CLEAR,
or 5) in status SPOLL, or
register is set. Clear key.*

7- NOT USED
16
% = Not cteared by STA?/STRB? for every condition.
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ST8B? (cont)

Example

Commands
2.208

HE-18 Data Formatl

The HP 3245A returns numertc results in either ASCH or binary format (see the
OFORMAT command). 1n the default ASCH format, 8TB? returns integer results
in G-¢ligit signed notation. In the binary format, 8TBY returns integer results in
16-bit, 2's complement notation.

Helaled Commands

PONSR{, RQS, 5TA?
Example: Feading the Status Byte

This program uses 8TB? to read the system status byte. The value returned is the
weighted sum of the status register bits (masked or unmasked) which are set, In
the program, IMP? returns data to the cutput buffer, which sets status register bit
0 - DATA AVAILABLE, Then, STB? returns a "1" {(decimal value of bit 0) to
indicate bit 0 is set. (If desired, vou can use the STAQ program stored on the
Example Programs disc and modify lines 70 and 80.)

10 tfite STAQ

20 1

30 CLEAR 709 iClear HP 3245A
40 QUTPUT 709;7RSTH {Reset HP Z245A
50 DUTRUT 709;"SCRATCH! iClear HF 32457 memery
&0 OUTPUT 709;%imMp7n lAuery impedance
70 TOUTPUT 709;usTAa?n IRead status word
80 QUTPUT 709;9$TR?" IRead status byte
Q0 ENTER 709:A lEnter value

160 PRINT 1Space

110 PRINT "Status Reg Bits Set = ";A ibisplay value
120  £ND

Since bit 0 is the only status register bit set, $TB? returns the weighted decimal
value (1) of the bits set and a tvpical return is;

Status Reg Bits Set = 1



Description

Syntax
Parameters
sub name

Hemarks

Example

Single Step Subroutine. Steps through the specified subroutine, line by line, to
verify its operation.

STEP [sub_name)

The name of a previously stored subroutine,

Using the STEP Command

To start the single-step process, send the STEP command followed by ihe name
of the subroutine, Next, send the STEP command to sequence through the sub-
routine, line by line. Each time STEP is executed, the next subroutine line is dis-
plaved and executed. If the line generates data, the data is displaved.

You can execufe the CONT (continue) command to cease stepping and continue
normal execution of the subroutine from the last line stepped. Compressed sub-

routines (COMPRESS command) cannot be stepped.

Related Commands

COMPRESS, CONT, PAUSE, SUB, SUBEND
Example: Stepping Through 2 Stored Subroutine

This program line steps through stored subroutine TEST! one line at a time, each
time line 200 is executed.

166 CUTPUT T7O¢;"STEP YESTI® 1Step through subroutine TEST?

200 GUTPUT 709;"sTEP! iIStep to next line
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Remarks

Example

Commands
2-210

Copy Channel State. STOREATOB stores (copies) the present state of channel A
into channel B. STOREBTOA stores the present state of channel B into channel
A,

STOREATOB ot STOREBTOA
None,

Using STOREATORB/STOREBTOA

For two-channel tnstrument operation, use STOREATOB to copy the state of
channel A into channel B or use STOREBTOA to copy the state of channel B
into channet A (both previous siates are still stored in continuous memory),
After STOREATOB or STOREBTOA is executed, the states remain in volatile
memory, Use SSTATEA or SSTATEB to transfer the state to continuous
MEMOLY.

Changing Freg Ref Connector Slate

The driving channel and/or state of the Freq Ref connector may be changed by
STOREATOR, STOREBTOA, or RSTATE(A,B). If, for example, a 2-channel HP
32454 is in its power-on/reset state of channel A: REFOUT EXT and channel I
REFOUT OFF. STOREBTOA will set both channels to REFOUT GFF and they
will no longer by synchronized. Or, if channel A is set to REFOUT EXY.
STOREATOB will set channel B to REFOUT EXT (which sets channel A to
REFOUT OFF). A similar situation will result when TBC or TBI is driven with
SYNCOUT or REFOUT.

Helated Commands

SSTATEA, S5TATEDR

Copying Channet A State to Channel B (8TOREATOSB)

This program sets channel A to a specified state (2.5 VDO offset. 10 kHz
frequency, and 5 V ac PP square wave output) and then pauses. When vou press
the Continue key, the program continues and uses STOREATOB to copy the
channel A state to channel B

10 tfite STOREATOB

20 !

30 CLEAR 709 tClear HP 3245A

4G QUTPUT 709;%RSTY IReset RP 32454

¢  QUTPUT 709;"SCRATCH" iClear HP 3245A memory
606 1

76 QUTPUT 709;uUSE Qv tiise channet A

a6 QUTPUT 799;8 DCOFF 2.5% 12.5 vDC offset

9C  QUTPUT 709;» FREG 10DE3M 110 kHz freguency

160  OUTPUT 709;% APPLY sqv 59 15 ¥V ac PP square wWave
110 PAUSE 1Pause controlier

120 QUYPUT 70%;"STOREATOR® iCopy ch A state to ch B
130  END



Description

Syntax
Parameters

sub name

Remarks

Begin Subroutine. Instructs the HP 32454 to store all subseguent commands un-
tit the SUBEND command in the named subroutine.

SUB sub_name

Subreutine name. Subrouting names may contain up to 10 characters, The first
character must be a letter (A-7) but the remaining nine characters can be letters,
numbers (0-9), the underscore character (" "), or the question mark ("),
Sobroutine names must not be the same as HP 3245A commands or parameters,
mreviously defined array or variable names, or stored state names.

Do Not Enter Subroutines From Front Pane!

Since the front panel has no features for editing subroutines, it s recommended
that yvou first create subroutines on your controller and then download them to
the HP 32454,

Executing Subroutines

Subroutines can be executed using either the CALL command or the RUN com-
mand, See the CALL or BUN command for details,

Eubroutine Nesting

Nesting subroutines allows one subroutine to execute (CALL only) another sub-
routine. Subroutines can be nested up to 10 deep.

Subroutine Syniax is Checked When Downloaded

When g subroutine is entered, the HP 3745A checks the subroutine for syntax er-
rors, It the syntax is not correct, an error is generated and the command is not
stored in the subroutine. In this case, edit the sulroutine in the controller and
download it again.

Maximum Number of Subroutines Allowed

The exact number of subroutines that can be stored depends upon the sizes of
the individual subroutines. A subroutine which consists of about 10 commands
(including SUB and SUBEND) might average about 600 bytes.

Helated Commands

CALL, COMPRESS, DELSUB, FILLBIN, LIST, RUN, SUBEND
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SUB (cont)

Exampie Example: Creating a Subroutine

This program creates subroutine OUT T which outputs 0.1 VDO from channel A
and then beeps once when the subroutine i executed (with CGALL).

10  CLEAR 709 iCtear HP 3245A

20 QUTPUT 709;"RSTY IReset HP 3245A

30 CUTPUT 709 "SCRATCHY iClear HF 3245A memory
&0 t

50 OUTPUT 70%;vsuUB QUTTY 1Begin sub OUT1

&0 QUTPUT 70%;%  AFPLY DLV 1% Houtput G.1 VDL

70 QUTPUT 709;" BEEPH 1BEEP once

80  OUTPUT 7C9;"SUBENDY 1End subroutine

g0 OUTPUY 7GP; “CALL CUTIH iCall subroutine

100 END
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Syntax
Parameters
Hemarks

Example

End Subroutine. [dentifies where the subroutine ends and also terminates the
subroutine entry. The SUBEND command must be the last statement in the sub-
routine. Al commands listed between SUB and SUBEND become part of the
subroutine,

SUBEND
None.

Subroutine Operations

Since the front panel has no features for editing subroutines, it is recommended
that you first create subroutines on your coniroller and then download them to
the HP 3245A. Subroutines may be executed using either CALL or BRUN. Nesting
subroutines allows one sulrouting to execute (CALL only) another subroutine.
Subroutines can be nested up to [0 deep.

Subroutine Syntax Chegked When Downlgaded

When a subroutine is entered. the HP 3245A checks the subroutine for syntax er-
rors. If the syntax is not correct, an error is generated and the command is not
stored in the subroutine. In this case, edit the subroutine in the controller and
download it again,

Related Commands

CALL, COMPRESS, DELSUB, FILLBIN, LIST, RETURN, RUN, SUB
Exampile: Crealing a8 Subroutine

This program creates subroutine QUT1 which outputs 0.1 VC from channel A
and then beeps once when the subroutine is executed (with CALL),

10 CLEAR 709 ICLlear HP 3245A

20 OUTPUT 709;"RSTH tReset HP 32454

30 QUTPUT 7G9;"SCRATCH® [Clear HP 32454 memory
40 !

50 GUTPUT 709;"sUB QUT1Y IBegin sub QUTHT

60 OUTPUT 709:% APPLY DCV .1%  10utput 0.1 VD&

70 OUTPUT 709;" BEEPY IBEEP ohce

89 QUTPUT 709;"SUBENDY 1End subroutine

94 CUTPUT 70G9; “CALL OUTIw iCail subroutine

100 END
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Set/Read Sync Oul. SYNCOUT coatrols the destination of the SYNC cutput
signal for AC waveforms. SYNCOUTY returns the SYNC signal ouiput destina-
tion {front panel Sync Cut connector and/or rear panel TBG or THI connector).

SYNCOUT destination
SYNCOUT?

The SYNC signal is alwavs routed to the front panel Syne Out connector, but
can also be routed to the TBO or TBI output connectors on the rear panel with
the destination parameter as shown, Power-on/reset destination = OFF,

destination Daefinition

GFF pisablie external routing of Sync signal (the Sync
signai is routed only te the Sync Qut connector).

TBO Route Sync signat to Sync Out connector and to the
TBO connector on the rear panel.

781 Route Sync signal to Sync Qut connector and to the
TB1 connector cn the rear panel.

The Sync Out Signal

All AC waveforms (sine, ramp, square, and arbitrary) have an associated SYNC
signal which is output from the front panel Sync Cut connector when the
waveform is output. The Sync signal is a logic "1" (+5V) when the waveform
output level is positive relative to its [3C offset. The Sync signal is a logic "0"
{0V) when the waveform output level is negative relative to its DU offset.

Sync Qut Signal Destinations

The Sync QOut signal is always routed to the front panel Sync Qut connector for
the specified USE channel, but can also be routed to the TBO or TBI ports on
the rear panel. SYNCOUT OFF disables external routing of sync signal and the
signal is routed onty to the Sync Qut connector.

SYNCOUT TBO or TBT automatically disables the software drivers (DRIVETBN)
and/or the other channel’s drive (8YNCOUT or REFOUT) to the selected trigger
bus and routes the present USE channel’s sync signal fo the TBO or TBI port,

REFOUT/SYNCOUT/DRIVETBn Interaction

Using HEFOUT TBn or SYNCOUT TBn avtomatically resets DRIVETBn to OFF.
Using DRIVETBn other than OFF, SYNCOUT TBn, or REFOUT TBn from the
other channel automatically resets REFQUT 7Bn on this channel to REFOUT
OFF.



Example

SYNCOUT/SYNCOUT? (cont)

Query Command {(SYNCOUT?)

The SYNCOUT? command returns the destination (front panel Syne Out connec-
tar and/or rear panel TBO or TBI connector) for the SYNC outpuot signal.

HRelated Commands

DCOVF, USE
Example: Using the Sync Signal {SYNCOUT)

This program uses the Sync Gut signal to gate the channel B output. Channel A
is set for a 1 kHz square wave @ | Vac PP and channel B ig set for a 10 kHz sine
wave (@ 2.5 V ac PP. SYNCOUT T8O and TRIGIN TBO allow the svne out signal
to be sent from channel A to channel B via the TBO trigger bus.

Since channel B is set for gated waveform mode with TRIGMODE GATE, when
the Sync Gut signal goes from LOW to HIGH. the channel B waveform is out-
put. When the Sync Out signal goes from HIGH to LOW, the channel B
waveform is not output. Thus, channel B gutput occurs only when the channel
A waveform is positive with respect to its DO offset (0 V in this case).

10 1file SYNCOUT

20 1

30 CLEAR 709 iClear HP 32454

49 GUTPUT 709;"RSTH FReset HP 3245A

50 CUTPUT 709;"SCRATCH" tClear HP 3245A memory

69 !

70 GUTPUT 709;"USE 0OY tUge channel A

80  CUTPUT T09;" FREQ IE3Y toutput freq = 1 kHz

G0 QUTPUT 709;% SYNCOUT TBGY iSync Qut dest is TBO

100 CUTPUT 7O09;" APPLY SQv 1¢ toutput 1 ¥V ac PP square wave
110 QUTPUT 709;muUsSE 100" Iise channel B

120 OQUTPUT 709;" FREQ 10E3" 10utput freq = 10 kHz

130 OUTPUT 7C9%; TRIGMODE GATEY ISet gated mode

140 OQUTPUT 709;% TRIGIN TBOY t1Trigger source is T80

150 OUTPUT 709;"™ APPLY ACV 2.5% 1output 2.5 V ac PP sine wave
160  END
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Trigaer Bus Query. Returas the logic level ("0” or "1") of the specified trigger
bus (TBG or TEI),

TBa?

Specifies which trigger bus level is read. A "0" specifies trigger bus 0 and a "1"
specifies trigger bus 1.

TBNn? returns the logic level of the specified trigger bus (the trigger buses are
normally high). A "0" is returned for a logic low level (0 V), while a "1” is return-
ed for a logic high level (+5 V) on the trigger bus,

Data Destination

If the MEM command is used, the value returned by TBa?% is stored in the
specified variable or array. When TBn? is executed from the front panel, the
response is displayed on the front panel display. When TBn? is executed from
the controller, the response is sent to the output buffer in the default ASCIH
format,

HP-1B Data Format

The HP 3243A returns numeric results in either ASCH or binary format (see the
OFORMAT command). In the default ASCI format, TBn? returns integer results
in 6-digit signed notation. In the binary format, TBn? returns integer results in
16-bit, 2’s complement notation.

Related Commands

DRIVETSn,
Exampie: Read Trigger Bus Level

This program reads the logic state of trigger bus [ and displays the result on the
controller CRT.

10 QUTPUT 709;uTR1?Y tRead logic state of trigger bus 1
20 ENTER 709;A tEnter result (0 or t)

3G PRINT "TBT Level =M;A IDisplay result

4G END

If TBI level is high, a typical return is:

TB1 Ltevel = 1



Description

Syntax

Parameters

mode

Remarks

Examples

Set/Read Qutput Terminal TERM selecty the output terminal (front panel or
rear panel) for the USE channel. TERM? returns the output terminal for the
HUSE channel,

TERM [meode]

TERM?

The mode parameters follow, Power-on/reset/defanlt mode = FRONT.

mode Definition

CPEN/OFF Disconnect al! outputs.
FRONT Front panel Gutput terminat.
REAR Rear panel Output terminal.

TERM Selects ODutput Terminals for USE Channel

TERM selects the output terminal destination for the USE channel. For example,
if channel A is the USE channel, TERM FRONT selects the channel A front panel
Qutput terminal, while TERM REAR selects the channel A rear panel Output
terminal. (A channel’s Froat and Rear terminals cannot be selected at the same
time.}

Cuery Command {(TERM?)

The TERM? command returns the output destination terminal for the USE
channel (channel A or B).

Related Commands

APPLYs, USE
Example: Selecting Output Terminal

This program selects the rear panel Channel A Qutput connector as the channel
A output destination and returns the output terminal destination (REAR).

10 OUTPUYT 709;“USE O tUse channel A

26 OUTPUT TO9;MTERM REAR™ lUse rear panel Output terminal
30 OUTPUT 709;“TERMTY lQuery output terminal

40 ENTER 709;A% 1Enter terminal location

5¢  PRINT "Output Terminai = ";A% Ipisplay terminal location

&0 END
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Confidence Test TEST (or TET) performs a confidence test on the HP 32454
or on specified channel(s) TEST does not change the hardware or software
state, but does set the output 1o 8 V on the specified channel(s).

TEST [ch ichj

Channel parameter. Use @ or CHANA for channel A or use 100 o CHANS for
channel B. Executing TEET without the ¢f parameter tests the entire HP 3245A,
including channels A and B and the front panel. Executing TEST ok tests only
the specified channel

Data Heturned

TEST returns "PASS" if all tests pass or "FAIL" if one or maore tests fail. Any
failures which occur during the test are displayed on the front panel and the
first four errors are stored in the error register, Use the ERR? or ERRSTR?
command to read the error register, Status register bit 5 (ERROR) is also set if
any failures occur,

Channel Test

Executing TEST performs various tests on the specified channel(s), but does not
change the hardware or software state of the channel. For the channel test, each
internal register on the channel is addressed. If the registers do not respond, the

test fails,

Front Panel Test

The front panel test is performed when the TEST command is executed without
the ¢/ parameter. After the front panel test is completed, both channels are
tested.

Pata Destination

When TEST is executed from the front panel, the response is displayed on the
front panel display. When TEST is executed from the controller, the response is
sent to the output buffer in the default ASCI format,

Related Commands

DTEST, FTEST



Example

TEST (TST) (cont)

Example: Testing the HP 32454 (TEST)

This program tests the HP 3243A, channels A and B. and the front panel. 1f all
tests pass, "Test Passed” appears on the controller CRT. If one or more fests fail,
"Test Failed" appears on the controller CRT and the first four errors are dis-

maved,

19 Efile TEST

20 }

30 DIM Err$[é0F

40 OUTPUT 709;"TESTY

50 ENTER 709;A%

60 IF A$="FAIL"™ THEN

70 PRINT "Test Failed®
80 FOR I = 1 10 &

Q0 QUTPUT 709;"ERRSTR?"
160 ENTER 709;Errs
118 PRINT Err$

120 NEXT |

130 ELSE

140 PRINT "Test Passed"
150 END IF

160 END

IBimension controlier array

ITest HP 3245A and front panel
lEnter test result (pass/fail}
FEnter loop

thisplay message if test fails
tError loop

1Read error string

1Enter string

IDisplay string

Hoop until error register is empty

tDisplay message if test passes
tEnd loop
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Read Time. Returns the current HP 32434 clock reading in nomber of seconds
since midnight (see the SET TIME command).

TIME
None.
Data Returned

The TIME command returns the current time in nember of seconds since mid-
night in the range 0 through 8639999 seconds,

Data Deslinalion

If the MEM command is used, the value returned by TIME is stored in the
specified variable or array. When TIME is executed from the front panel, the
response is displayved on the front panel display. When TIME is executed from
the controller, the response is sent to the output buffer in the default ASCIH
format,

HP-1B Data Format

The HP 3245A returns numeric results in either ASCII or binary format (see the
OFORMAT command). In the default ASCH format, TIME returns integer results
in 6-digit signed notation. In the binary format, TIME returns integer results in
1&-bit, 2’s complement notation,

Converting Time Formats

HP 9000 Series 200/300 controllers use two commands to convert time formats:
TIME and TIMES. The TIME command converts a formatted time-of-day string
(hhimmss) into a numeric value of seconds since midnight, The TIME$ command
converts the number of seconds value into a string representing the time-of-day
format.

Related Commands

SET TIME



Example

TIME (cont)

Example: Setting/Reading Time Since Midnight (TIME)

This program sets the HP 3245A internal clock to 06:56:40 A M. (25000 seconds
past midnight} and verifies that the clock is running by reading the time five
seconds after the clock is set (06:56:45).

10
20
30
40
50
60
70
80
Y
100
119
120

tfile TIME

!

CLEAR 709 tClear HP 32454

QUTPUT 709, "RSTH iReset HP 3245
OUTPUT 709;9SCRATCHM iCtear HP 3245A memory

1
BUTPUT

TC9;USET TIMEW; (673600, 3+ (56%£0)+40 106:56:40 ALHM.

WAIT 5 Wait five seconds

QUTPUT 709;"TIMEN tRead clock time

ENTER 709:A tEnter time

FRINT TIMES(A) iConvert time and display
END
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Pulse Trigger Bus, Pulses the {rigger bus (TBO or TBI) specified 1 the
DRIVETBn TRG command when a TRG command is received by the HP 3245A

TRG

None.

TRG Performs the Same Action as the HP-IB TRIGGER Command

TRG performs the same action in the HP 32454 as the HP-1B TRIGGER (Group
Execute Trigger) comimand. However, the TRIGGER command also triggers
other instruments on the HP-1B bus, while TRG triggers only the HP 3245A.

Helaied Commands

DRIVETBn
Exampie: Pulsing TBE Trigger Bus (TRG)

This program sets channel A to output a 5 V ac PP ramp waveform when the
THG command is received. Since TRIGMODE ARMWF is set, the waveform is
not output until a trigger is received from the source set by TRIGIN (irigger bus
TBG in this case). Since DRIVETBO TRG is set, the trigger is generated when TRG
is executed and pulses TB®, To generate the output waveform, run the program
and press the Continue key when the program pauses.

10 tfile TRG

z9 !

30 CLEAR 709 ICtear HP 3245A

40 QUTPUT 709;"RSTH lReset HP 32454

50 QUIPUT T7O9;“SCRATCHM IClear HP 3245A memory

&0 1

70 QUTPUT 7409;4wUsg Qw tUse channel A

80 OUTPUT 79%9;" TRIGMODE ARMWF" ISet "armed” mode

0 OUTPUT 709:® DRIVETBO TRGH® iPulse TBO when TRG received
10C  OCUTPUT 709:" TRIGIN TEG® ITrigger source is TBO

110 QUTPUT 709:* FREQ 100" ifrequency = 100 Hz

120 QUTPUT 709;% APPLY RPY 5% 1output 5 V ac PP ramp wave
130 PAUSE IPause program

140 OUTPUT 709;" TRGY IPpuyise TBO trigger bus

150 END



Description

Syntax
Parameters
ch
freq mHz
Remarks

Example

Triggered Frequency Mode., Allows fast change of AC waveform frequency
(less than 140 psec from a subroutine). Freguency change occurs on the high-to-
low fransition of the event specified by TRIGIN for the use channel

TRIGFREQ ch, freq mH

USE Channel, 0 sets channel A, 100 sets channel B
Frequency in millihertz {fractional part will be truncated).

Using TRIGFREG Command

Using TRIGFREG allows frequency changes to be made faster than with FREQ,
but eliminates features such a guery, display monitoring (MON STATE), autorang-
ing, parameter value checking and rounding, and automatic use channel. The
event set by TBIGIN must be inactive (high) before TRIGFREQ is executed.

To enter the triggered-frequency mode. the desired waveform function must be
selected with APPLY ACY/ACL APPLY RPY/RPL APPLY SQV/SQI, or APPLY
WFV/WFL Next, TRIGFREQ must be executed with an initial frequency value.
Then, a second APPLY command (for the same function) or a FASTAMP com-
mand must be specified. (If the second APPLY command is APPLY WFV/WF],
the array must NOT be respecified) When you are finished using the TRIGFREG
command, RESET is recommended to correct gueries (FRE€G?), display monitor-
ing (MON STATE), autoranging, etc.

Related Commands

FASTAMP. FASTFREQ, FREQ
Exampte: Triggered Freguency Changes (TRIGFREQ)

This program sweeps amplitude, DC offset, and frequency for both channel A
and channel B. Note that using TRIGFREQ maintains precise phase relationship
between the two channel outputs since the frequencies on both channels are
changed simultaneously when TRIGIN is executed. if FREQ or FASBTFREG were
used, some phase shift would occur sine the {requencies would not be simul-
taneously updated. This program requires about 800 usec per iteration.

10 1 file TRIGFREG

20 ;

36 ASSIGN aSource TO 709

&0 N_points=3000 INumber sweep points
50 CUTPUT &Source;“RST" 1Reset HP 32435A

69 QUTPUT RBource;"SCRATCHM iclear HP 3245A memory
70 !

80 iDefine arrays, variables

0 !

100 OUTPUT @Source;"DIM FO(";N points;)® 1Freq array

116 CUTPUT @Scurce;"INTEGER AMPO(";N points;™M)® tCh A amplitude array
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128
136
140
150
160
170
189
126
200
210
220
230
2440
259
260
27a
280
290
360
310
320
338
340
350
360
379
380
390
400
%10
420
430
449
459
460
470
480

490

500
510
20
530
540
%50
560
570
580
590
600
610
620
630
640
650

OUTPUT ASource;"INTEGER AMPI(Y;N_points;")*
CUTPUT @Source;"INTEGER OFFD(Y;N_points;t)H
CUTPUT RSource:"INTEGER OFF1{";N points;")"

OUTFUT @Source;™INTEGER [, A%
!

toh B amplitude array
tIch A offset array
ich B offset array
tDef INTEGER wvars

ipefine ch A and B applitude and DC offset arrays

1

OUTPUT BSource;"SUBR DEF ARRAYSM

QUTPUT &Source;™ FOR I=1 T0 ";N_points
QUTPUT @Source;” FO(iy=1*100.M
OUTPUT dSource;®
QUTPUT a%ource;™
QUIPUT aSource;®
QUTPLT QSource;™
DUTPUT aSource;™ NEXT I"
QUTPUT @Source;"SUBENDM

OUTPUT @Source;"CALL DEF _ARRAYS®
1

AMP1(1)=888"
QFEG(Ly=0n

1Set channel A triggering/output

1

DUTPUT ASource; "USE O

QUTPUT aSource;"TRIGIN HIGH®

QUTPUT a@Source;"TRIGOUT EXTH

OUTPUT @Source;MFREQ OV

OQUTPUT aSource;"TRIGMODE ARMMWE"

OUTPUT @Source; B APPLY ACV ¥

!

15¢t channel B triggering/output

!

QUTPUT @Source;"USE 100

QUTPYT @Source;"TRIGIN EXTH

QUTPUT &Source;"FREQ GY

DUTPUT aSource;"TRIGMODE ARMWFH

OUTPUT aSource;™APRLY RPV ¢

t

tSet initial values on channeis A and B
t

OQUTPUT ASource;"TRIGFREQ 0,F0¢ty
OQUTPUT &@Source;"TRIGFREG 1C0,FO(1)Y
QUTPUT &Source;"FASTAMP 0,AMPB(T), 0"
OUTPUT @Source;"FASTAMP 100,AMPI(1), 0"
!

AMPG(¢T)=B88+888.%1/4 ;N points

tDefine arrays

ICh A ampl
ICh B ampl
iICh A DC offset

OFF1(1)=660.%/%;N_points 1CLh B DC offset

End subroutine
tCall subroutine

1Use channel A

1Set TRIGIN HIGH
tEnable Trigger conn
FHotd at zero phase
tSet armed mode
tApply sine wave

tUse ch A

lExternal trigger
tHold at zero phase
iset armed mode
tApply ramp wave

ich A init fregq
ich B init freq
ich A ampl/offset
tch B amptl/offset

!Change ch A and B amplitude, D¢ offset, freguency

!

OUTPUT a@Source,;"USE O"

OUTPUT aSource;"SUB SWEEPA"

OUTPUT @Source;¥ FOR 1=1 TO ";N_points

CUTPUT &Source;® FASTAMP 0,AMPR(T ), C"
QUTIPUT aSource;™ FASTAMP  1GO,AMPI(I), 0"
QUTPUT @Source;" TRIGFRER 9,F3(1)"

OUTPUT BSource;" TRIGFREQ 100,FO(I)"
CUTPUT &Source;¥ TRIGIN SGL®
CUTPUT &Source;®™ NEXT I

CUTPUT &Source; "SUBENDY

idse channel A
ipefine freg array
18weep thru peints
iUpdate ch A ampl/off
lUpdate ch B amplt/off
tch A trig freg meode
lch B trig freg mede
iChange frequencies



460 !

670 IMeasure/display iteration time
680 1

690 T1=TIMEDATE

769 OUTPUT asoutrce;"SHEEPA"

719 T2=TIMEDATE

72D DISP (¥2-T1)/N_points

730 STOP

740 END

A typical return (in psec) is:

800

TRIGFREQ (comt)

IDigplay iteration time
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If DRIVETBn TRG i« set, TRIGGER {Group Execute Triggey) triggers the
specified trigger bug once, then holds triggering.

TRIGGER 7
TRIGGER 709

& TRIGGER performs the same action as the HP 3243A TRG command.
However, the TRIGGER command also triggers other instruments on the HP-IB

bus, while TRG triggers only the HP 3245A

e If INBUF ON is set. TRIGGER executes immediately even if other commands
are in the input buffer waiting for processing.

e If subroutine execution is suspended by an HP 3245A PAUSE command,
TRIGGER resumes subroutine operation, but does not generate a trigger,
TRIGGER 7 1Send Group Execute Trigger (GEY)

TRIGGER 709 t8end Group Execute Trigger (GET) to
Idevice at address 09



Description

Syntax

Parameters

source

Hemarks

Set/Read Trigger Input Source. TRIGIN selects the trigger source used to
generate triggers on the USE channel, TRIGIN? returns the TRIGIN source for
the USE channel

TRIGIN [scurce)

TRIGIN?

The source parameters follow. Power-on/reset source = HEGH, default source =
SGlLL.

source Definiticn

T80 Trigger Bus 0. Trigger using the signal on the
TBO trigger bus.

81 Trigger Bus 1. Trigger using the signal on the
TBY trigger bus.

EXT Trigger Connector. Trigger using the input to
the front panel Trigger connector.

EXTRAR Inverse of EXT. Trigger using the inverse of
the input to the front papel Trigger connector.

LCW Low Signal - Software Control. uUsed with the
HIGH parameter to internaliy trigger.

HIGH High Signal - Software Centrel. Used with the
LOW parameter to internaliy trigager.

HOLD Same as HIGH parameter.

SGL Single Trigger. Assure a HIGH then change to
LOW and back to HIGH to internaliy trigger.

Selecting Trigger Source {TRIGIN)

TRIGIN source selects the trigger source used to generate triggers on the USE
channel. Front panel triggering is selected with TRIGIN EXT or EXTBAR, sof't-
ware friggering with TRIGIN HIGH, HOLD, LOW, or 8GL: and trigger bus trigger-
ing with TRIGIN TBG or TB1.

Front Panel Triggering (TRIGIN EXT/EXTBAR)

External triggers can be input to the Channel A and Channel B Frigger (1/O)
ports on the front panel. When TRIGIN EXT or EXTBAR is set, the USE channel
is triggered with an external (user-supplied) trigger into the Channel A or
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TRIGIN/TRIGIN? {(cont)
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Channel B Trigger {1/0) port on the front panel {the trigger input must be
TTi-compatible), With TRIGIN EXT, the USE channel is triggered by the Trigger
(I/O) port. With TRIGIN EXTBAR, the USE channel js triggered by the inverse of
the Trigger {1/0) port.

Software Triggering (TRIGIN RIGH/HOLD/LOW/SGL)

You can internally (software) trigger the USE channel with TRIGIN HiGH, HOLD,
LOW, or S8GL. For example, TRIGIN HIGH or TRIGIN BOLD sets the USE chan-
nel input HIGH (+5Y). Triggering in this manner is equivalent to setting TRIGIN
EXT and inputting a +3V level to the USE channel Trigger (1/0) port. TRIGIN
LOW sefs the USE channel input LOW (0V). TRIGIN SGL first assures that the
use channel is set HIGH, thean sets the channel LOW and back to HIGH to single-
trigger the channel,

Trigger Bus Triggering (TRIGIN TBo/BRIVETER)

TRIGIN TBO or TRIGIN TB1 sets trigger bus triggering on the specified USE
channel. TRIGIN TBE sets trigger bus TBO, while TRIGIN TB1 sets trigger bus
TBI as the bus to be vsed. The DRIVETBR command selects the source to drive
the specified trigger bus (TBO or TBI1). Use DRIVETBR? to read the source for
the specified trigger bus,

With trigger bus triggering (FRIGIN TBO or TRIGIN TB1 set), you can input an
external trigger into the TBO (1/0) or TBI (1/0) port on the HP 3245A rear panel
or you can use internal (software) triggering to trigger the specified USE channel
To do this, DRIVETBn OFF must be set. This disables the software drivers as well
as any channel’s drive (with REFOUT or SYNCOUT) to that trigger bus so that
the TBO or TBI port can act as an input terminal. Then, you can input a
TTL-compatible signal into the TBO or TB!I port to trigger the specified USE
channel (channel A or B).

Alternatively, you can use DRIVETBn LOW, HIGH, SGL, or TRG to internally
drive the specified trigger bus. DRIVETEn LOW drives the specified trigger bus
LOW (0V), while DRIVETBn HIGH drives the specified trigger bus HIGH (+5V),
DRIVETBNn SGL. pulses the specified trigger bus (LOW then HIGH).

With BRIVETBn TRG set, the specified trigger bus is pulsed (LOW then HIGH)
when the HP 3245A receives a TRG command or an HP-I1B Group Execute
Trigger (GET) command. Refer to SYNCOUT or REFOUT commands for more
information on driving a frigger bus from a channel

Query Command {TRIGINT)

The TRIGIN? command returns the current TRIGIN sonrce parameter sefting
(TBO, TBI, EXT, EXTBAR, LOW, HIGH, HOLD, or SGL) for the USE channel
{channel A or B).

Helated Commands

DRIVETBn, TRIGOUT, USE



Example

TRIGIN/TRIGIN? (cont)

Exampier Using External Triggering (TRIGIN)

This program uses TRIGIN EXT fo trigger the channel B output with the Sync
Out pulse from channel A. This causes the waveform on channel B to be 180°
out of phase with the channel A waveform. Channels A and B are configured to
output a | ¥V ac PP, 300 Hz sine waveform.

Since TRIGMODE ARMWF and TRIGIN EXT are sef on channel B, channel B wili
not generate an gutput until an external trigger is received on the channel
When the channel A output is positive, the Svnc Out pulse is HIGH (+5VY) and
when the channel A output is negative, the Synce Qut pulse is LOW,

Thus, channel B is iriggered when the Sync Out pulse goes from HIGH to LOW
(at the 180° point of the channel A waveform), As 2 result, the channel B
waveform is 180° out of phase with the channel A waveform., To ensure that
the 180° phase relationship is maintained and that both outputs remain at the
same frequency, the channels use the channel A frequency reference,

10 tfite TRIGIN

20 iExternal connections - connect a BNC cable between SYNC OUT of
30 ichannel A and TRIGGER (1/0) of channel B,

40 !

50 CLEAR 709 Itlear HP 3245A

60 GUTPUT 709;"RST™ tReset #HP 32457

70 CUTPUT 709;“SCRATCH® tClear #P 3Z245%A memory

80 !

90 QUTPUT 709;vUSE an idse channel A

100G OUTPUT 70%;" FREQ 500" 'frequency = 500 Hz

110 OUTPUT 709;" REFQUT EXT® 'Ref freq dest is Freg Ref conn
120  QUTPUT 7G9;% APPLY ACV v toutput ¥ V ac PP sine wave

130 QUTPUT 709:%USE 100v IUse channel B

140 OUTPUT 709;" TRIGMCGDE ARMWFY 1Set sync mode on ch B

150 OUTPUT 709;" TRIGIN EXTH !Trigger conn is trigger source
160 GUTPUT 799; REFIN EXT® |Freg Ref conn is input source

170 QUYTPUT 709;% FREQ 50O 10utput freq is 500 #Hz

18C QUYPUT 709;" APPLY ALV 1 igutput 1 V ac PP sine wave

190 END
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Set/Aead Trigger Mode., TRIGMODE selects one of three AC triggering modes
for the USE channel TRIGMODE? returns the current triggering mode on the
USE channel TRIGMODE has no effect on DC outputs,

TRIGMODE mode

TRIGMODE?

The mode parameters follow. Power-on/reset mode = OFF.
{

mode Definition

OFF Disablegs all triggering modes.
ARMUWF Selects the synchrenized mede.
GATE Selects the gated waveform mode.
DUALFR Selects the dual fregusncy mode.

Selecting Trigger Mode (TRIGMODE}

TRIGMODE mode selects one of three AC triggering modes for the USE channel,
TRIGMODE OFF disables all triggering modes: TRIGMODE ARMWF selects
synchronized (armed) mode; TRIGMODE GATE selects gated output mode; and
TRIGMODE DUALFR selects dual-frequency mode, The power-on mode s
TRIGMODE OFF,

Synchronized Mode (TRIGMODE ARMWF)

TRIGMODE ARMWF allows AC waveforms from both channels fo be
synchronized. Tn this mode, the waveform begins outputting when a high-to-low
edge is received. This allows the synchronization of two waveforms, since when
a trigger from the source set by TRIGIN is simultaneously recetved on both chan-
nels, AC waveforms begin outputting synchronously from both channels.
Synchronized mode is convenient for generating multiphase AC waveforms and
precise harmonics,

In synchronized mode, one channel is designated as a "master” and one or more
other channels are designated as "slaves”. Each channel (master or stave)
generates a reference frequency (1073741.824 Hz) based on its internal reference
oscillator,

In synchronized mode, each slave’s oseiliator locks on to the reference frequency
generated by the master, When the master and the slaves are triggered (all chan-
nels must be triggered simultanecusly), each channel begins outputting its
waveform at the selected frequency and phase angle, At power-on/reset, channel
B is slaved to channel A.



TRIGMODE/TRIGMODE? (cont)

When svnchronized mode hag been enabled, use an APPLY command to set the
waveform function (sine, ramp, square, or arbitrary) on each channel and its as-
signed frequency (FREQ) and phase angle (PARG)., When the master and slaves
are simulianeously triggered by a trigger from the TRIGIN source, each channel
beging outputting its defiped waveform, Note that ail chanpels MUST be frig-

gered at the same time,

in synchronized mode, the APPLY commands, ARANGE ON, DCOFF, DUTY,
FREQ, IMP, PANG, RANGE. and TRIGMODE ARMWFEF reset the waveforms from
the master and the slaves to their starfing phase. Afier one of these commands is
execnted, the waveform returns fo its assigned phase angle and walts for another
trigger before resuming, (Sending an ARANGE, IMP, or RAMNGE command to the
same range will not reset the waveforms to their starting phase)

Gated Mode (TRIGMODE GATE)

AC waveforms can be gated by using the TRIGMODE GATE command. Gated
mode is convenient for generating waveforms which must start and stop at
precisely the zero phase point. With gated mode, when the signal on the trigger
event selected by THIGIN is LOW (0V), the channel generates the waveform
specified by APPLY, When the trigger signal goes HIGH (+3 V), the waveform
output continues until it reaches its zero phase point and then stops.

Zero phase is defined as the positive-going, zero-crossing point of a sine, ramp, or
square waveform (relative to the DC offset). For arbitrary waveforms, zero
degrees is deflined as the first of the 2048 points required to define the
waveform. At power-on, gated mode is disabled (TRIGMODE OFF) and the
waveform i continuously generated (no trigger is required),

Dual-Frequency Mode (TRIGMODE DUALFR)

With dual-frequency mode, an AC waveform (sing, ramp, sguaie, or arbitrary)
can be modulated between two frequencies. An APPLY command sets the
waveform to one of the two assigned frequencies (FREQG command) based on the
logic level of the trigger event. You can use TRIGMODE DUALFR fo enable
modulation of AC waveforms between two frequencies. This mode is con-
venient to generate precise frequency changes or to hold a waveform at a
specified frequency determined by the logic level of the selected trigger event.

The two waveform frequencies are set by the FREG freg 1 [freq 2} command,
where freg 1 is the output frequency when the event selected by TRIGIN is
HIGH (+5V) and freq 2 is the output frequency when the trigger event is LOW
(0V). For sine, square. and arbitrary waveforms, both frequencies must be in the
range 0 to | MHz For ramp waveforms, both frequencies must be in the range 0
to 100 kHz. At power-on, both frequencies are set to 000 Hz

NOTE

Executing APPLY commands, ARANGE ON, DCOFF, DUTY, FREQ, IMP, RANGE,
or TRIGMODE may canse the outpur waveform to momentarily change to the other
of the two frequencies,
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TRIGMODE/TRIGMODE? (cont)

Examples
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Guery Command (TRIGMODED

The TRIGMODE? command returns the current mode setiing (OFF, ARMWE,
GATE, DUALFR) for the USE channel

Related Commands

APPLYs, FREQ, PANG, REFIN, REFOUT, TRIGIN, USE
Example: Generating Armed Wavefornm (TRGMDE 1)

This program shows how TRIGMODE ARMWF arms (but does not trigger) chan-
nel A. This prevents the waveform from being output until a trigger from

TRIGIN source is received. When the program executes, channel A is armed and
configured to generate a 100 kHz square wave @ 5 V ac PP and 2.5 VDC offset.

Since the channel was armed by TRIGMODE ABMWF, the waveform is not
generated until TRIGIN SGL is executed, even though APPLY SQV 5 is executed,
Note that the program is paused (line 120} to allow changes to the circuit or
device to receive the output, as required. To generate the waveform, run the
program and then press the Continue key.

10 1file TRGMDE 1

20 !

3¢ CLEAR 709 ICtear HP 3245A

40 OUTPUT 70%;HRST™ IReset HP 32454

5§ CUTPUT 70G;YSCRATCHY tClear HP 3245A memory

64 !

70 QUTPYUT 709;"USE 0% idse channel A

80 QUTPUT 709; TRIGMODE ARMWFM 1Set Marmed" mode

90 OQUTPUT 70%9;™ FREQ 100E3" 1Cutput freg is 100 kHz
1CG  QUTPUT 709;* DCOFF 2.5¢ 12.5 V¥OC offset

110 OUTPUT 709;" APPLY SQV 5 t0utput sgquare wave @ 5 V¥ ac PP
120 PAUSE tPause program

130 OUTPUT 709;" TRIGIN SGL™ 1Single trigger channel A
140 END

Example: Generating Gated Waveform (TRGMDE_ 2)

This program enables gated waveform mode on the channel A. When the exter-
nal input to the channel is LOW (0V), the chanael outputs a 60 Hz sine wave @
1.5 V ac PP. When the external input is HIGH (+5V). the sine waveform con-
tinues to its 0 phase point and then stops.

10 1file TRGMDE 2

29 lExternal connections - conhect & power supply to the 3245A

30 ITRIGGER (1/0) BNC {channel A). Vary supply between OV and +5V.
40 !

50 CLEAR 709 FClear HP 3245h4

60 CUTPUT 70D9;"RSTH tFReset HP 32454

70 OUTPUT 709;"SCRATCHY [Clear HP 32457 memory
8¢ !

Q0 OQUTPUT 709;"USE O¢ lUse charnel A

100 OCUTPUT 709;% TRIGMODE GATE™® ISet gated waveform mode



TRIGMODE/TRIGMODE? {cont)

10 QUIPUT FO%:" TRIGIN EXTH® ITrigger conn is trig source

120 CUTPUT 709;%  FREG 60% PFrequency = 60 Hz

130 CUTPUT 709" APPLY ACV 1.5% I0utput sine wave @ 1.5 V ac PP
40 END

Example: Generating Dual-Frequency Waveform (TRGMDE_3)

This program shows how the output frequency can be changed based on the
ievel of the trigger signal. When the program executes, a subroutine is
downloaded which ovtputs a 100 Hz or 1 kHz sine wave @ | V ac PP, based on
the trigger signal level. Since the power-on value of TRIGIN is HIGH, the first
frequency listed in the FREQ command (100 Hz) is output. Then, when TRIGIN
LOW is executed, the second frequency in the FREGQ command (I kHz) is output.

NOTE

This program loops continuonsly from line 120 to line 160, To exit the loop and
stop the program, pross the front panel Local key and reset the instrument from
the HP 32454 froni panel.

16 tfile TRGMDE 3

20 !

30 CLEAR 709 IClear HP 3245A

&0 QUTPUT 709 ¥RST" {Reset HP 3245A

50 OQUTPUT 709;"SCRATCHY tClear HP 3245A memory

60 !

70 OQUTPUT 709;"sUB DUAL_FREQ® tBegin subroutine

80 QUTPUT 709;n  USE O fUse channel A

90  QUTPUT TO9;¢ TRIGMODE DUALFR™ tSet dual frequency mode
100 QUTPUT 709;% FREQ 100, 1E3" toutput 106 Hz or 1000 Hz
110 QUTPUT 7099 APPLY ACY 1v FQutput 1 V ac sine wave
120  OQUTPUT 799;¢ WHILE 1% IBegin continuous loocp
130 OQUTPUT 709;" TRIGEN HIGE® iSet freg to 100 Hz

140 QUTPUT 709;¢ WAIT v iMaintain 100 Hz for 1 sec
150 QUTPUT 7ag;¢ TRIGIN LOW® iSet freg to 1 kHz

160 QUTPUT 70%;n WAIT v tMaintain 1 kHz for 1 sec
170 QuUTPUYT 709;% END WHILE® tend loop

180 OQUTPUT 709;"SUBEND® VEnd subroutine

190 QUTPUYT 709;"RUK DUAL FREQ™ tExecute subroutine

200 END
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Enable/Read Trigger Cuiput. TRIGOUT enables or disables trigger outputs from
the USE channel Trigger connecior when the channel is triggered with TRIGIN
HIGH, HOLD, LOW, or 8GL, TRIGOUT? returns the current setting for the USE
channel Trigger connector.

TRIGOUT control
TRIGOUT?

The control parameters follow. Power-on/reset control = QFF.

control \ Pescription

Enables outputs from the Trigger connector.
Disables outputs from the Trigger connector.

EXT
QFF

Hardware Input Triggers Disable Trigger Connector

Cutputs from the Trigeer connector are automatically disabled when TRIGIN
T8O, TB1, EXT, or EXTBAR is selected. Similarty, it TRIGIN TBG, TB1, EXT or
EXTBAR is selected and TRIGOUT EXT is then selected, TRIGIN HIGH is auto-
matically set.

Query Command (TRIGOUT?)

The TRIGOUT? command returns the current setting of the USE channel Trigger
connector.

Related Commands

TRIGIN, USE



Example

Example: Tdggering Channels Simultaneously (REFIN_OUT)

TRIGOUT/TRIGOUT? (cont)

This program uses REFIN and REFOUT to lock channel B (stave) outpui 1o chan-
nel A {master) output. Both channels output a 5V ac PP ramp waveform. Since

the Trigger ports of the iwo channels are externally connected, a trigger on

channel A is also routed to channel B so that both channels are simuitanecusly
triggered.

Since REFOUT EXT and REFIN EXT are set, the reference frequency on channel
A is routed (internally) via the Freq Ref connecior on the rear panel (no external
connection is required). This prevents any drif't in relative freguency and ensures
that the two channel outputs are exactly at the same frequency. TRIGIN LOW
triggers both channels simultanesusly to begin synchronous outputs,

10
20
3

60

70

80

90

100
110
120
136
140
150
160
170
180
190
200
219
220
230
240
250

Tfile REFIN_OUT
!

lEXxternal conngctions - connect & BNC cable between the
tirigger (1/0) ports of channels A and B,

i

CLEAR 789

OUTPUT 709;MRSTH

CUTPUT 709;"SCRATCH™

f

OUTRUT 709;4“USE O%

QUTPUT 709;"  TRIGHMODE ARMWFY
QUTPUT 709:" TRIGOUT EXT*
QUTPUT 709;" REFQUT EXTH
OUTPUT 709;" FREG 5E3M
CUTPUYT 709;"  APPLY RPV 5%

!

GUTPUT 70G9;"USE 100"

OUTPUT 709;" TRIGMODE ARMUWF®

QUTPUT 709;M  TRIGIN EXTH
QUTPUT 709; REFIN EXTH"
QUTPUT 7D9:% FREQ SE3

OUTPUT 79%;% APPLY RPV 5%
1
QUTPUT 709;91RIGIN LOW"

END

Clear HP 3245A
tReset HP 3245BA
tClear HP 3245A memory

tyse channel A

18et synch mode on ch A
1Enable frigger out from ch A
Ifreq Ref conn is destination
loutput fregq is 5 kHz

10utput 5 V ac PP ramp wave

fUse channel B8
iSet synch mode on ch B

ifrigger conn is trigger source

IFreq Ref conn is input source
1output freq is 5 kHz
1Qutput 5 ¥V ac PP ramp wWave

ITrigger both chs simultanecusiy

Commands
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Set/Read Use Channel USE selects the channel (A or B) to receive subsequent
commands. USE? reiurns the current USE channel.

USE ¢k

USE?

Selects the channel (A or B) to receive subsequent commands. USE § or USE
CHANA selects channel A, USE 100 or USE CHANB selects channel B
Power-on/reset ch = channel A (USE O

USE Within Subroutines

When a subroutine is executed, its USE ¢k is initially set to the same channel as

previously defined in the main program. The subroutine may then define a dif-
ferent USE ch, If USE is executed within a £ALL subroutine, the ch designation
in the subroutine is retained when the subroutine finishes execution,

If USE is executed within a RUN subroutine, the HP 3245A uses that USE ¢k

designation ONLY in the subroutine. After the subroutine finishes execution, the
assignment reverts back to the value assigned before the subroutine was run.

Front Panel vs. HP-IB USE Channels

Commands originating from the front panel or HP-IB may or may not have the
same USE channel. If a USE channel is assigned from the front panel, all sub-
sequent commands entered from the front panel (or from HP-IB) will be direc-
ted to that channel If a different USE channel is assigned over HP-IB all sub-
sequent commands sent over HP-IB will be directed 1o that channel.

Query Command (USE?)

The USE? command returns the current USE channel (channel A or B). USE?
returns "0" if channel A is the USE channel or returns 100" if channel B is the
USE channel.

Related Commands

CALL, RUN
Example: Selecting Channel B as USE Channel

At power-on, channel A is selected as the USE channel. This program line sets
channel B as the USE channel, Note that USE CHANE could also be used.

10 QUTPUT 709;“USE 100% lUse channel B



Description

Syntax

Parameters
variable
expression

agrrqy _name
jefement]

Remarks

Read Variable/Array. Returns the value of the specified variable, expression. or
array,

variable

VREAD expression
array name [element]

VYariable read.
Any valid number or numeric expression (enclosed in parentheses),

Array name/element read.

Heading Variable/Array Value Using YREAD

Use VREAD voriahle to read the value of a variable. For example, VREAD A
reads the value of variable A. Use YREAD array _name [(clement)] to read the

value of an array or a specified element, When ¢/ement is not specified, VREAD
returns the values of all elements in the array.

When eloment is specified, VREAD returns the value of the specified element,
For example, DIM YOUT{3) defines a 4-element array. VREAD YOUT{(2) returns
the value of element #2, while YREAD would return the value of each of the
elements in VOUT.

Turn Memory Mode OFF Before Using YREAD

VREAD transfers variable or array values from memory to the output buffer.
Always turn memory mode OFF (MEM OFF) before executing VREAD.
Otherwise. VREAD attempts to write dafa into memory and an error occurs
Memory mode is automatically turned off' as required for variables, but not for
arrays.

Data Destination

If MEM is used, the value returned by YREAD is stored in the specified variable
or array. When VREAD is executed from the controller, the response is sent to
the output buffer in the default ASCII format.

HP-IB Data Format

The HP 3245A returns numeric results in either ASCIH or binary format (see the
OFORMAT command). In the default ASCH format, VREAD returns REAL vari-
ables in 8-digit scientific notation and INTEGER variables in 6-digit format.
(Array elements are separated by carriage return and line feed.) In binary format,
VREAD returns REAL variables in JEEE-754 64-bit format and INTEGER vari-
ables in 16-bit format.
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Related Commands

BDISP, PSP, FETCH
Example: Heading Array Values Using MEM/YREAD

This program defines array A as a J-element INTEGER array and stores the HP
32454 HP-IB address and duty cycle in the first two elements of the array (ele-
ment 3 remains at 4). Then, YREAD A reads the data stored in arrav A, Since A
15 an array and since memory mode s NOT automatically turned of f for arravs,
MEM OFF (line 100) must be used to prevent an error when VREAD is execuied.

10 DIM ACD:2)

20 CLEAR 709

30 GUTPUT 70%;%RSTH

40 QUTPUT 709;9SCRATCHY
0

60 QUTPUT 709 MINTEGER A(Z2)"
70 QUTPUT 709;"MEM AN

89 QUTPUY 709;"ADDRESS?"
99 OUTPUT 709;upUTY?"
T80 OQUTPUT 709;“MEM QFFY
110  OQUTPUT 7H9;"VREAD™
120 ENTER 709;A(*)

130 PRINT A(Y)

140 END

IClear HP 3Z24%A
{Reset HP 32454
1Clear HP 3Z245A memocry

iDefine A as INTEGER array
tStore data in array A
tQuery KPP 3245A address
tQuery duty cycle

Hurn memory mode of f
fkead array A values
lEnter values

ibisplay vatues

For a factory-configured instrument, a typical return is:
g 50 0
Exampie: Reading Array Values Using FILL/VREAD
This program uses YREAD to read array VOUT which contains four stored read-
ings to be output. This example is similar to the previous program, except that

FILL is used to fill the array.

190 DiM Rdgs(G:3) IDimension controller array

20 QUTPUT 799;%DIM VOUT(3)™

30 QUTPUT 709;"fILL VOUT -5,0,5,10"
40 QUTPUT 7O9;YVREAD VQUTH

50  ENTER 709; Rdgs(*)

&0 PRINT Rdgs(¥®)

70 END

A typical return is:

ipimension array VOUT
lEnter array values

'Read array etement values
lEnter results

ibisplay results



Description
Syntax
Parameters

seconds

Hemarks

Example

Wait. The HP 3245A waits the specified number of seconds before continuing,

WAIT seconds

Specifies the time (in seconds) that the HP 3245A pauses, Valid range = 0
seconds through 21,474,830 seconds (about 248 days). Power-on/reset seconds =
0.

WAIT Time Besolution

Resolution for the WAIT command is 10us for values <30 msec and 10 msec
for values >30 msec,

WAIT Within RUN Subroutine

If WAIT is specified within a RUN subroutine, the wait occurs within the sub-
routine only.

Related Commands

WAITFOR
Example: Using the WAIT Command
This program statement pauses the HP 3245A for 2 msec.

100 QUTPUT 749;"WAIT 2E-3* 1Pause for 2 msec.
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Wait for Event. Causes the HP 3245A to wait until a trigger edge is received
from the specified source.

WAITFOR source, edge

The source parameters Follow.

source i Definition

Wait for edge on backplane trigger bus 0.
Wait for edge on backplane trigger bus 1.

T80
781

The edge parameters follow,

edye l pefinition

Wait for high-1o-low edge.
Wait for low-to-high edge.

HL
LH

Related Commands

WAIT
Example: Wait For Edge

This program statement causes the HP 3245A to wait for a falling (HL) edge on
trigger bus TB(.

10 OUTPUT 709;"WAITFOR TRO,HL® tWait for HL edge on TBO
Example: Wait For Pulse

This program line causes the HP 32454 to walit for a high-to-low-to-high pulse
on trigger bus TBL.

10 DUTPUT 709:;"WAITFOR TB1,HL;WAITFOR TB1,L#Y



HIL

Description

Syntax

Parameters

expression

Remarks

Example

White-End While Loog. Deiines a loop within a subroutine which is repeated as
long as the numeric expression is TRUE.

WHILE expression

program segment

END WHILE

A numeric expression that is evaluated as TRUE if nonzero, or FALSE if
evaluated as zero,

WHILE.END WHILE Valid Only in Subroutines

WHILE may be used only within HP 3245A subroutines and the subroutine must
be called (CALL command) or run {RUN command) to execute the commands.

Using the WHILE..END WHILE Command

The WHILE,.END WHILE operation depends on the result of a test performed at
the start of the loop. H the test is TRUE (not equal to zero), the program seg-
ment between the WHILE and ERND WHILE statements is executed and a branch
is made back to the WHILE statement. If the test is FALSE (equal to zero),
program execution continues with the first statement after the END WHILE
statement,

Helated Commands

FOR. . NEXT, IF. . END IF, SUB, 5UBENI
Example: Using a WHILE...END WHILE Loop (WHILE)

This program uses subroutine PWRTWO with a WHILE loop to display the
powers of 2 less than 1600 (1, 2, ... 512) on the front panel displav.

i0 1file WHILE

20 i

30  CLEAR 709

40 GUTPUT 70%9;"RsTH

50 QUTPUT 709;"SCRATCH"

60 !

74 OUTPUT 70G9;Y"SUB FWRTHO® 1Befine subroutine PHRTWO
86 QUTPUT 709;» =11 11 =1

90  OUTPUT 709;" WHILE I <= 10G0" IContinue until 2%Q >= 1000
100 OUTPUT 709;" pigp v IDisplay value of I

110 QUTPUT 709; T=(2%] )0 lAssign next value to 1}

120 QUTPUT FO9;v WAIT 1w tWait 1 second

130 QUTPUT 709;" END WHILE® 1End when 2*%1 >= 1000

140 QUTPUT 749:" DISP 'Dione'® iDisplay message when done
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WHILE..END WHILE {cont)

150 OUTFUT 709 “SUBEND" 1End subroutine
160 OUTFUT 700G BOALL PWRTWGH Foall subroutine PWETWO
170 END
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